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VW RABBIT DIESEL: 
Happy owners average 
46 mpg in 2,300.000 mi 



OFF-ROAD TIRES: 
DM answers the !0 
toughest questions 
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California hot tub 
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25 top new RVs 










The signposts of success are clearly lettered 




Seagrams V.( ). 

Bottled in Canada. Preferred throughout the world 

Enjoy our quality in moderation. 

t aiuiluin uhiokt A hlt’ncf oi Caruidov whiskns. b years old Proof, PislitlersCo . NYC, 






Sometimes a product just keeps 

GETTING BETTER AND BETTER. 




The Kodak Carousel projector is a good 
example of such a product, Tried, proved, and 
improved over rime. 

It uses grav ity to gently drop each slide in 
place. It’s whisper-quiet, too. 

It features a curved-field projection lens. For 
sharp ei lge-T< >-c dge p n i jec ti on , 

It uses the Transvue slide tray that lets you 
see the number oi rile slide shown, even in the 



Ir comes in many models. So you can choose 
just those features you want. Such as remote 
control. Automatic focus. Even automatic slide 
changing ar timed intervals. And there is a wide 
variety of accessories made for it. Everything 
from special-purpose tenses, trays, stack loader to 
special "presentation aids!' 

See the Kodak Carousel projectors at your 
photo dealers. And enjoy the projector that 
k «r* Betting better, 



Kodak Carous& projecto 
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leg room and shoulder room— front 
seal and back— than last year's LTD 
Yet the new LTD is actually easier 
handling and easier parking than 
before, even in lough city traffic 



More window area 
More driver convenience 



More front seat room 
More rear seat room 

M . L ^ ^ J 1 ' ^ J ^ „ 






The 1979 LTD was engineered to 
make driving on today's American 
Roads a pleasure. With a new com- 
bination of roominess, handling 
ease and driver convenience for the 
LTD This new LTD is a beauty. 

This year s LTD has been designed 



with more passenger room inside to 
help give you comfort on even the 
longest trips— with more head room. 



In addition to its standard 5.0 litre 
V-8 engine, the full-size 1379 LTD 
offers you an impressive list of 
standard features in 2-door, 4-door 
and Wagon models 
Ford LTD tor 1979. A New American 
Road Car designed to take you 
across town or across the country in 



full-size roominess. See your focal 
Ford Dealer, and test drive the new 
LTD on your own roads 
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LTD Landau 2 'Door Sedan 



FORD LTD 



FORD DIVISION C &ord 



LTD Landau 4 Door Sedan 
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On the cover 

It's 3 ted" Its a plane- 
ex is it' 1 UllrafcigN ai-rcrarf 
like ihe Weedhgpner pictured 

tiers may weigh less man men 
o- loin, and nave hang glider tyo« 
constfudson featu'es bul they're 
beginning to sprout *heel& 
and Sun aiTc r att compels as 
wed as Siny eng nen jftijnor 
Di'i Alien, wtipiook m& cover 
5hhiQ, explores this- new area 
of powered riighl slaving, 
an page B7 
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Here comes 
the groom. 





GROOMS 

WHom 

STIFFNESS 




COMB & BRUSH 
. MATE 

conditioner 



Introducing English Leather* 
Comb & Brush Mate. A totally new 
kind of men’s hair eonditi oner that 
conditions and grooms hair without 
stiffness. It’s a non-greasy non* 
alkaline hair care formula with 
Vitamin A and protein, Use on dry 



or wet hair, especially before blow* 
drying, to add fullness, luster, and 
manageability. Give your hair lively 
body and the fresh dean scent of 
English Leather. 

Wear English Leather. , .or wear 
nothing at all. 
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Got o ceiling problem ? 



Cover it up! Dress it up! Light it up! Quiet it down! 
With q new Armstrong suspended ceiling. 



Whatever your ceiling prob- 
lem— covering up an old or damaged 
ceiling, adding a new room, or finish- 
ing off a basement— an Armstrong 
suspended ceiling is a problem 
solver with style. Beautiful. Washa- 
ble. Fire-retardant for extra protec- 
tion. Acoustical to help quiet down 
any room. Pre-engineered for en- 
ergy-efficient fluorescent lights. 

Best of all. with an Armstrong 

rvVn Ai rtn a iiL-tk I rri s i el l l mt h n.u n. 



suspended ceiling, like Bravada 
shown above, solving your ceiling 
problem is a do-it-yourself project. 
There are no staples or glue to mess 
with, no plastering or sanding. The 
big 2 s x 2‘ ceiling panels simply drop 
into the handsome metal grid. 

See our new suspended ceilings 
now at your Armstrong retailer. He's 
listed under ' Ceilings' 1 in your Yellow 
Pages Or write to us. 



ajRPM. 

I P.o to* 39M. P*orii. IL 

■ Pleas* sand me your new color brochure 
on suspended ceilings 



Name 

Street 



City 



Apt *f 
Z\p~ 



Armstrong 

■’ 
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Country fresh menthol. 
Mild, smooth and refreshing. 

Enjoy smokingagain. 



(fiNG; 16 mg. 'm r 11 mg. n-tDime SOJt Tfl Tig "laf. 1.2 mg. nrtotre, aft pw Dgafeire. FTC Ftejrtn MAY 78. 





LETTERS 

ID THE EDITOR 



Remote possibilities 

In the? September PM {T he Home In- 
fem o —Now I f'« Deadlier Than Ever, 
pngt? 96), a box on page 99 lists 10 
rules for surviving a home inferno. 
Rule 9 refers to remote horns that 
will sound in rooms that are away 
From a smoke detector. I would be 
grateful for the name and add resa of 
any manufacturers of such devices. 

SETH LILLY 
MSHKII.L N.Y. 

HWr had several requests like Mr, 
Lilly's, A nm n ufa r t ure r of th r re mo te 
horns tv Chloride P protect or, ,? S3 
Lineal*) St, t Hingham, Manx. 020A3. 
For more informal ton on fire xafet y 
?>j general, write to the National Fire 
Prevention and Cont ml Ad m in ist ra- 
tion. Washington t D.C. 20230, 

Smart kid 

For ail you people who think that 1 l- 
year-old people can't work on cars, 
do electrical work, or things like 
that, here is bad news, I am 1 1 years 
old. have a subscription to PM, do 
wiring in a house, and work on cars 
and; lawnmowerg, So what do you 
think about that, PM? 

TE U VIDIMUS 
HICK LAND. ] N D. 

We *rc ijnp re fitted both with your 
ability and your good taste in read- 
ing mate rial. 

For more about programming 

3 enjoyed reading Wayne Green's 
fabulous article :Vow f You'll k rally tie 
Able to Use a Home Computer { page 
107, Nov. '78). Could you please give 
me Mr, Green's address so 1 can find 
oul more about writing computer 
programs? Thank you, 

MRS. A- CASH 
ATTICA, MICH. 

Wayne Green tuny be reached at: 
Kilobaud Magazine, Peterborough p 
N.H. 03^58. 

Diminutive racer 

I thought you might like to see the 
results of my Mini Indy, made from 
your plans [Build the Mini-Indy 
Rarer, page 36, Aug. '75), I used off- 
the-shelf front spindles and rear 
axle, hut otherwise followed your 
plans very closely. It is really a fun 
kart! 

FRED HELEN SKY 
OKLAHOMA CITY, OK LA, 




Reader Selcn sky's Mini-Indy racer. 



7' hat's a nice-looking vehicle you've 
got there, Mr, Setensky, Plane for the 
Mini- 1 tuiy and it a updated cousin t 
the Mini-Indy 11 (May ’78/, are still 
a vailable for #5 from Stex>enmn Pro- 
jects & Publications, Box 534, Del 
Afar, Calif, 920(4. 

Exhausted 

Exhaust System Quiz (page 128, 
Dec. '78) was great except for the ad - 
vice to put penetrating oil on frozen 
parts. Half the time* it does not 
work. Long ago a mechanic showed 
me a trick which amazed me. I did 
not believe it until 1 saw it work. 
Heat the frozen nut with a torch; 
make sure the nut is good and hot, 
Then immediately douse it with ice 
water, preferably with ice cubes 
boating in it. The nut will come loose 
with little effort. 

IGOR DE LISSOVOY 
EVANSTON, ILL. 

Good tip, but be careful using a 
torch near engines or other equip- 
ment where a ,fire haza rd may pos- 
sibly exist. 

You asked for ft 

In the December Imports and Motor- 
sports (page 48) you say; "Why Toyo- 
ta sedans sell so well with their bor- 
ing and plain lines is a mystery to 
me." Do you suppose it could be that 
the public has decided an automo- 
bile doesn't have to resemble a rock- 
et, an Indy racer or even a B-24 in 
order to be a sensible, practical form 
of transportation? L don't advocate 
eliminating radical or impractical 
designs: 1 confess to admiring many 
of them, but I outgrew my desire for 
an attention-getting vehicle a few 
years ago, 

KENNETH R. WiLDONER 
RIVIERA, ARIZ. 

Cult mentality 

The article on cult cars f Why Do 
These fora Blow Horns at Each Oth- 

(Please tu)n so page 12) 




Learn Solar 
Technology 

with NRl'i 



Air Conditioning 
Refrigeration 
and Heating. 






Learn a New Career at Home 
In Your Spare Time 

Get into line well-paid field of air oondl- 
[kming, refagcrallon, and besting with practi- 
cal m-home training Iran NR I, Developed 
with technical asisancs: from the ftirfc Divi- 
sion of ihe Horg-Wamei Corporation, your NRt 
program includes (lie latest advances to prepare 
you lo service home and commercial air con- 
ditioner, tefhfcsatiorL units, and healing sp- 
urns . .even heat pumps and solar healing 



Includes Professional 
Vacuum Pump 
and Specialists Tools 

In addition to NR Is ■'bite-size" lessons 
for faster, easier learning, pou girt practical, 
hands-on experience, Gaining kits Include 
circuit liemorcttator, control simulator, loim- 
maktrtfi demonstrator, leak deteettu; system 
analyzer and more. Plus a lammed vacuum 
pump for system purging. 

Optional Resident Training 
at Famous York Institute 

Graduates of the Master Course may 
take advanced training a! the York Institute 
Resident School at no extra <, harge, Storking 
with expert inSructors on a wide range of 
equipment you'll receive practical expenence 
equal to months of an-tbe-job work. 

RUSH FOR FREE 
CATALOG 

JibI chad (he puHa^- pald 
card to salesman *JU call. 
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Everybody^ making money 
sellina microcomputers. 
Somebody? going to make money 

servicing them. 



New MU Home Study Course Sh©w& You How to Make Money Servicing, Repairing, 
and Progrunmiog Persona] and Small Business Computers 



i 
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i 

i 
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Seems like every time you turn 
around, somebody comes along with a new 
computer for home or business use. And 
they 're being gobbled up to handle things 
tike payroll*, billing, inventory; and other 
jobs for businesses of every size, . .to perform 
household functions tike budgeting, envi- 
ronmental systems control, indexing 
recipes, wen playing games, 

Growing Demand for 
Computer Tech nidans . , . 
Learn In Your Spare Time 

Even before the microprtKe&nir burst 
upon the scene, the IJ. S. Department of 
Labor forecast over a 100% increase in job 
openings for the decade through 1985. Most 
of them new jobs created by the expanding 
world of the computer, NR1 can train you at 
home to service both microcomputers and 
their big brothers. Thain you at your con- 
venience. with dearly written "bite-size" 
lessons that you do evenings- or weekends 
without quitting your present |ob. 

No Experience Needed 

You don't need prior training in elec- 
tronics or computers to take this exciting 
new course. NRI starts you with the basics, 
gives you a firm foundation to build on. And 
your persona! counselor is always available, 
ready to help whenever you have questions. 

Assemble Your Own 
Microcomputer 

NKI training also includes plenty 
of practical experience. You perform 



meaningful experiments building and 
studying circuits on the nri Discovery 
Lab!* Then you build your own teat in- 
struments like a transistorized volt-ohm 
meter, CMOS digital frequency counter. . . 
equipment you learn on. use later In 
your work. 

And you build your own microcom- 
puter, the only one designed for learning. It 
looks and operates like the finest of its kind, 
actually does more than many commercial 
units But NKT engineers have designed 
components and planned assembly so it 
demonstrates important principles, gives 
you working experience in detecting 
and correcting problems. It's die kind 
of "hand^on" training you need to 
repair and service 
units now on the 
market 



Rush Card for Free Catalog. . . 

No Salesman Will Call 

Send the postage-paid card today 
for our 100-page, full-color catalog. It de- 
scribes NRJ s new Microcomputer Technology 
Course in detail, shows ail equipment, kits, 
and lesson plans. And it also tells about 
other NKI courses.. Complete Communica- 
tions with 2-meter transceiver. . .TV/Audio/ 
Video Systems Servicing with training on 
tlie only designed-for- learning 25" diagonal 
color Tv' with state-of-the-art computer 
programming. With more than a million 
students since 1914, NRI knows how to give 
you the most in home training for new 
opportunity: If card has been removed, 
write to: 



Nil School* 

McdlwlUl! Continuing 
EducaUon Center 
5939 Wisconsin Aw. 
Wash in K.t(ni, DC 20016 
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LETTERS TO THE EDITOR 

{ Continued from mob 5J 




Transport Wide Ovaf" SteeHtex Ro icJ w All Te^an 



Treat it to Firestone hard working truck tires for hard 
working trucks. 

The Transport 1 Wide Oval, for wide tread stability 
and traction, wet or dry. 

The Steeltex Radial, for radial handling, traction, and 
economy plus steel belted strength. 

The All Terrain, with a deep-biting aggressive tread 
that's quiet on the road, rugged off the road. Plus a 
bold raised white letter sidewall design. 

AH three are tough, all three are available in extra 
traction tread versions, oil three are priced right. 

Check them out at your nearest Firestone retailer. 

Hell show you how to treat your truck like a truck. 




er? t page 47, July '78) was poorly 
written. Most readers failed to un- 
derstand that a cult car enjoys a de- 
gree of uniqueness that sets it apart 
from the norm, even though the ev- 
eryday auto may be more reliable 
and comfortable. I would say that 
the number of "Me, too" letters for 
the most common autos is proof that 
the author failed to do the job. The 
article on classic car replicas (How 
Specialized Automaker n are Cloning 
the Classics!, page 100, Nov. r 7H) 
much better, 

EI/MER J, SCHROEPER 
STAMFORD, CONN, 

Mending fences 

In The. Jets of the Eighties Tnke Off 
(page 108, Nov, "78), the caption for 
the picture in the upper right of 
page 1 09 is in error. The caption says 
"Note that both make use of pro- 
nounced fence array on underside of 
wings." 

The things protruding from the 
aft underside of the wings arc the 
fairings covering the flap hinges 
and/or tracks. In early swept-wing 
designs, fences were frf?queritly 
used on the upper surface of the 
wing to impede spanwise airflow. 
Other techniques have come along 
to control the three-dimensional 
flow over wings, and fences are sel- 
dom used in current designs. 

WJ. BRANREL 
FAIRFAX, VA- 

Bird lovers revolt I 

Concerning How to Spot a Turkey 
(page 88, Dec, T 7E\ apparently the 
author does not like birds and has no 
respect for them. I find it reprehen- 
sible that PM should find it neces- 
sary to print this type of article juat 
to sell your magazine. 

The best way to recognize a bad 
driver is to see if he has a copy of PM 
on the front seat next to him, 1 
would strongly suggest that you 
grow up. 

{NAME WITHHELD* 

Ever-expanding aviary 

I clipped How to Spot a Turkey for 
our teenage daughters to read, as 
much to prevent them from becom- 
ing turkeys, as to teach them to 
drive defensively. 

However, I noticed that the article 
didn't mention another common 
speclea— the warbler — whose atten- 
tion is diverted by adjusting his CB, 
dialing local radio stations, search- 
ing for 8-track tapes on the floor, or 
just singing along wdth Mitch. 

DUEANN IRVIN 
FAIRFAX, ALA. 
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MISSING ADAPTER 



JS&As new program wiilsavo consumers millions. 



Micro TV 

Breakthrough 



Remember the $400 Sinclair Micro TV? Here 's the 
story on the greatest TV value ever. 



that Sinclair TV shown above is small - the 
smallest TV in Ihe world. 

And when It was first introduced Iasi year, it 
made history So did ils h igh price $395 
Our company never sold the unil for two 
reasons: 1 ) It was being promoted as a pockei 
TV and we fell il would not til in most pockets 
and 2) We fell $395 was loo high a price lor the 
unit regardless of ils quality . size a nd features 
But we were wrong, Thousands ol ih-am 
were sold and it was selected as one pi I ha 
most exciting new products of Ihe year, 

WE BOUGHT ONE 

A few months ago wo purchased □ Sinclair 
TV and discovered another lealure we didn't 
iikp. The unit included a 220-vglt converter for 
European operation. This meant that every 
American who bought the sot had lo pay extra 
for the converter even though very tew 
Americans would be taking theirTV lo Europe 
So we came up wilh an idea Wo went to 
England and purchased thousands of seis 
directly Irom the teclory without (he convener. 
We were also able to save money by olimina- 
tmg the normal mark ups by importers, whole- 
salers and distributors 
We can now olfer you Ihe unit lor only 
$249.95 and il you want the 220-volt converter, 
your cost is only Si 9.95 extra. 

LESS THAN WHOLESALE 

JS&A would be offering Min exact same 
Sindarr TV at a price Jess than Sinclair's actual 
wholesale price in (ha United States and we 
would sid I make enough profit lo pay lor the 
cost of this advertisement 
There is one feature we liked very much 
about (he set Its rechargeable batteries are 
built into the unil. Larger portable TV's olter 
$60 optional rechargeable battery packs thai 
must be purchased separately. Ours is built in 
and included in the price 
The Sinclair TV comes complete with an 
American AC adapter and charger, ear 
phones, carrying case, rechargeable baitenes 
and a built-in antenna tor both VHF and U H F it 



also comes with a ciga retie lighter power 
converter, so you can watch all your favorite 
TV channels Irom your boat, piano, motor 
home or car without even using your batteries 

PHOTOGRAPHIC QUALITY 

We wore well aware of Sinclair's advanced 
electronics and quality features But whai we 
found particularly exiling was ils picture tube 
Even (hough (he 2"' (measured diagonally) 
tube is small, ihe TV's resolution resembles 
that ol a dear sharp photograph. You can even 
read small telephone numbers when they're 
flashed on ihe screen 




The Sinclair unit is offered m this advertise- 
ment with the seme accessories available in 
the S395 system with the exception of the 
220-volt power converter. 

The Sinclair is also convenient You can 
lake it on (rips and entertain your children 
white you fly or drive. You can keep it on your 
desk al work and monitor (he latest news or 
stock market reports And you can view the 
soap operas as you work around Ihe house. 
We even look ours to the ball game to watch 
those inslant replays. 

BIG ROCKETS 

But don't expert to carry it in your pockei it 
won't fit unless you have big pockets. The unit 
measures 1 Yh" x 4" x 6W and weighs just 28 
ounces which includes the built-in batteries 



The TV is serviced in ihe United Stales by 
Sinclair's service’ by’ mail facility 11 service Is 
ever required during its one-year limited war- 
ranty. jusi slip il in its handy mailer and send «i 
lo Ihem for repair. Your scrtld -slate unil should 
operate (or years without a problem., but if ■( 
ever needs repair, ii’s good lo know that ser- 
vice is an important hart of our program. 

For $249.95, the Sinclair Micro TV Is worth 
your leal. Order one from JS&A. T^ike it with 
you on a trip, bring it to your office, or carry j| 
wiih you around Ihe house. See how clear and 
sharp Ihe picture is and how closely It resem- 
bles a black and white photograph, Then 
decide if you want to keep it. fl not. no problem 
Simply return your Tv within 30 days for a 
prompl and courteous refund. We just warn 
you lo prove to yoursell, Ihe miracle of space- 
age electronics before you decide 

AMERICAS LARGEST 

Sinclair Radionics is one ol England's 
largest electronics manufacturers and JS&A is 
America's largest single source ol space-age 
products - further assurance lhat your modest 
investment is well protected even though the 
unit is offered at such a bargain price 

To order your Sinclair Micro TV simply send 
your check for $249.95 plus $3.00 postage 
arid handling (Illinois residents, please add 5% 
sales tax) lo Ihe address shown below or credil 
card buyers may call bur toll-free number 
below. But please act quickly. 

The Sinclair TV is an outstanding product 
Thai was priced too high. If you left like we did 
and you waited, your timing is perfect. Order a 
Sinclair Micro TV al no obligation, today 




PRODUCTS 
THAT 

"VTH INK 



Dept PM One JS&A Plaza 
Northbrook, III. 60062 (312) 564-700Q 

Call TOLL-FREE BOO 323-6400 

In Illinois Call .......... (312) 564-7000 

:c JS&A Group, Inc., 1979 
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Take a gamble— and even leam 
to build a printed-circuit 
board — when you make one 
of these unique, flashing 
dice arrays. 



by Walter Sikonowiz 



F or thousands of years those inno- 
cent-looking, freckle-faced cubes 
we call dice have sealed the fates of 
co u n 1 1 es* gam ble rw — sc pa rati n g 

winners and losers on every toss. 
But whether they’re used alone or in 
combination w ith other elements (as 
in the currently rejuvenated game 
of backgammon), dice serve only one 
purpose; to generate random num- 
bers between one and twelve. Now, 
as luck would have tt f random num- 
bers have turned out to be as impor- 
tant to the scientist as they are to 
the gambler, and new electronic 
techniques have evolved to gener- 
ate random numbers for probability 
and statistical applications. 

However, these new methods are 
by no means limited only to serious 
applications. Strictly in the spirit of 
fun, you can use a little electronic 
wizardry to build a solid-state ver- 
sion of those ancient dice. You'll find 
the project is not just an eye-catch- 
ing conversation piece; it’s also a 
great way to add zing to many ne- 
glected board games you may al- 
ready have at home. Furthermore, 
there's a hidden bonus; Electronic 
dice cannot be loaded — at least not 



without redesigning our “honest'' 
circuit. For the economy- minded, 
one electronic circuit can replace a 
pair of dice if two rolls are taken in 
succession; however, purists will 
most likely want to build a pair of 
circuits. 

Lighting lady luck 

As the photos show, the front panel 
con tains an array of seven red LEDs 
(light-emitting diodes). Each one of 
the standard six faces on a die can be 
simulated by lighting some combi- 
nation of LEDs in the array. To see 
how this is accomplished, take a look 
now at the schematic diagram. 

Power for the circuit comes from 
six 1.5-volt AA cells, series-con- 
nected to yield 9 volts. When power 
switch Si is closed and Roll button 
S2 is pressed, ICl and associated! 
components— Rl, R2, R3, C2 and 
C3 — cooperate to produce a square- 
wave oscillation at pin 3 of [Cl. Dur- 
ing the course of this oscillation, the 
voltage at pin 3 jumps up and down 
between ground potential and about 
8 volts at a rate of approximately 50 
kHz, (50,000 cycles per second), This 
jPIvase tufft so nape T 7} 
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Phase 2 - 
A4.3-litreV8 
diesel 
for 
mid-size 
passenger 
cars. 




Only Oldsmobile 
now ofrers diesel V8s available in 

19 different models. 



Last year Oldsmobile introduced 
the world's first diesel VS for full- 
size cars. This year weW intro- 
duced a new 43-litre diesel VS— 
especially for mid-size cars. 

Only Oldsmobile now offers 
diesel VSs available in 19 different 
models— more than any other car 
line in the world, 

Exceptional fuel economy Now 
you can have the size car you 
want, with the fuel economy you 
need today. And you'll save money 
on every gallon based on the tra- 
ditional price difference between 
diesel fuel and unleaded gasoline. 



EPA mpg ratings— diesel VS 

j.i, Estimated Estimated 

m PB Hiahway 


C. Salons {4 1 


© 


32 


C. Supreme* (3) 


© 


32 


C. Cruisers (2) 


?? 


29 


Delta S8 h (4} 




29 


Ninety-Eights (4) 


© 


29 


Toronado (1) 


© 


29 


! Custom Cru.(l) 


M 


2& 



Remember ; Compare this estimate 
to the "estima ted mpg” of other cars. 
You may get different mileage de- 
pending on your speed, trip length 
and weather. Your actual highway 
mileage will probably be less than 
the estimated highway fuel economy. 



Smooth and quiet performance. 

Diesels traditionally haven't been 
famous for smooth, quiet per- 
formance, But these VS-design 
diesels may surprise you. They're 
unusually smooth and quiet for 
diesels, especially at cruising speeds. 
More miles per gallon ., .less 
cost per gallon .. .smooth, quiet 
performance , Too good to be true? 
Test-drive a diesel Olds today! if 
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One of these homeowners 
b thrifty, safety conscious, and 

a sitting duck for financial disaster. 



He doesn't even know ii He thinks he's done his 
best to protect his home and his possessions. He hasn't. 

Many people, (<ke the man on the left, believe they 
have adequate homeowners insurance, But inflation 
has been pushing up the value of their homes They 
don't update therr coverage every year So when disaster- 
strikes, ihey are unabie to fully recover their losses 
Rising replacement costs are one reason. In the 
fast 10 years the cost ol re-siding a home jumped 132%, 
re- shingling a roof 155%: and repainting a living room 
142% 1 In the tast live years alone, the cost of building a 
new home has increased 63%; 

As a group of property and casualty insurance 
companies , we don't want you to be a Silting duck by not 
having your insurance provide full protection for your 
home. Check with your agenllo be sure your home- 
owners policy reflects the amount of additional coverage 
inflation has made necessary 

Here 1 ! what we're doing to Kelp prelect you; 

■ Offering policies with a built-in inflation clause. 

■ Supporting strict building codes to reduce fire risk. 



■ Designing new coverages to meet the special 
insurance needs of older homes, 

■ Helping to develop safety standards which protect life 
and property, 

■ Operating special claims assistance and damage 
repair programs in times of catastrophe. 

■ Conducting fire prevention and arson control 
programs, 

Here's what you can do to protect yourself; 

■ Ro-evaluaie your home insurance needs annually 
wilh your agent, 

a Take a higher deductible if you can It lowers your 
premiums. 

■ Install a smoke detector or burglar alarm. Many com- 
panies Offer premium discounts for such devices. 

■ Gel a receipt or appraisal for all major household 
items (furniture, antiques, tewelry, art), Duplicate it and 
keep it and all such records in a safety deposit box 
away tram your borne, 

■ Inventory all your possessions and take photos of each 
room to document what you have. 



I Source US Qepi ol -jejoi 2 Gpsf not incluoeand Soon:® (J £ Gcpi of Con'merre 

I hi a message is presented by 1 he American insurance Association, 95 John Street Newark, NY 10030 

Affordable insurance is our busine$s...and yours 

O 19T9 A<Yi,jr Infcuiarte AtqcC dfirm 
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Printed Circuit Board Processing 

One of the major advantages ol a printed cir- 
cuit is that components can be packed to- 
gether in a dense array. Another less obvious 
advantage of PC construction is its simplicity. 
Onco the necessary techniques have been 
mastered, even Ihe clumsiest, most fumtole- 
fingered experimenter pan easily produce 
neat, professjonal-foatong circuits. If you've 
tried Ihe alternative method ol construction — 
Peritcard — you know about eyestrain, 
burned fingers and frazzled nerves; all these 
ilia {and more) await an yone who tries to con- 
nect mrtrocfreuits together with wire,. In the 
case ol a printed circuit, however, the 
"wires" --actually, thin strips of copper fori — 
are already affixed to ihe board, insert your 
components and solder; (hat's all there is lo 
ft. 

Reproducibility, a term with two meanings, 
is the finaf and perhaps most important ad- 
vantage of PC construction. In Ihe lirst 
sense, roprodgcubilily means that you can 
copy an inventor's cincui! layoul exactly if he 
provides PC artwork (such as we do here for 
the electronic dice). This is an importanl fac- 
tor because some circuits require extremely 
careful layout moving one component just a 



few inches with respect lo the rest of the com ■ 
ponents may cause the device to run amok, 
(The electronic dice protect is quite stable, 
however.) in its second sense, reproducibility 
means any number ol PC boards can be 
made from one piece of artwork; therefore, 
several friends can save time and money by 
teaming up on the same project. 

The best way to learn PC processing is by 
means of a ki|; this wifi coal from SI 5 to $45, 
depending on its size. Various types of kits 
exist The so-called direct method is the sim- 
plest and cheapest, bui it offers little advan- 
tage Over Port-board. For ths experimenter 
wishing to duplicate magazine projects, pho- 
foproeessing kits are the bosf investment 
PhotO-krts come in two styles: positive or 
negative. Both are very effective: they diller 
only in (he way artwork is prepared. In order 
to get acquainted with phoioprocessmg, set's 
examine some of the Steps involved kl the 
preparation of a typical PC board. 

General ing the artwork. It a lulf-size PC 
outline accompanies a magazine article (like 
the one we show), you're in tuck Tape a 
piece of clear Mylar plastic from your kir over 
the PC outline. Using the opaque tapes and 
sticky,, black donuts supplied, 
make an exact duplicate of ths PC 
outline on your Mylar. 

Exposing the sensitized 
board, in subdued light, lay your 
copper-clad board on a Hat surface 
with its sensitized face u-pwardi. 
Place your Mytar artwork Oh top ol 
the board's sensitive face. Finally, 
complete the sandwich by faying a 
piece of heavy glass on top of ev- 
erything Expose with an ultravio- 
let source (or 10 to 2D minutes. 
Either an EBV No. 2 500- 
watl photoUood tamp or a 
25D-watt UV sunlamp will 
make an ideal tight 
source Those familiar 
with photography will rec- 
ognize this whole process 
as contact printing. 

Development. Slosh 
the exposed circuit board 




When you use a photographic-type PC- 
board kit, Ihe first step Is to Cut out the PC 
template from page f 8. 

around In the sudsy, detergent-tike develop- 
er for two to five minutes, When you're done, 
you should sea areas ol bright clean copper 
as well as other areas still protected by a dark 
greenish film. 

Etching. Plunge the developed board into 
a tray filled with etchant; either ammonium 
persulphate or ferric chloride, In ID minutes 
to hatf an hour, the etchant will have eaten 
away the areas of exposed copper, leaving 
only the film protected copper pads and 
traces required by your circuit. During this 
Step you must wear goggles because the 
etchant could easily splash into your eyes 
and cause severe burns. 

Finish ing up. Cut your board lo size with a 
nibbling tool, Using a No, 67 bit, drill compo- 
nent-mounhng holes through your board at 
each copper pad Lightly buff the chemical 
residue off ihe copper traces witn fine steel 
wool. Now, mount your components from the 
unclad side ol the board sc that leads pro- 
trude through to the foil side. (We also supply 
a guide to component pEacement.) Bend the 
leads over, solder them and later dip off the 
excess wire. That's it. 

Photoprocessing kits, complete with de- 
tailed instructions, are available l,rom a great 
many electronics retailers. Circuit Specialists 
(Box 3047, Scottsdale, Art*. 05257), Bur- 
stain Apploboo (3109 Mercer SI., Kansas 
City, Mo. 64111) and Allied Electronics (401 
East 8th St.. Fort Worth, Tex. 76102) ate 
firms whoso catalogs contain PC kits. 




ELECTRONIC DICE 

/Continued from pa^ Mj 

rapidly oscillating signal is fed to 
the input (pin 14) of IC2, 

Counting the spots 

Integrated circuit J.C2 is a coun- 
ter; it counts the oscillations fed to it 
by ICL Each successive oscillation 
advances the count by 1 until a 
count of 6 is reached: 1, 2, 3, 4, 5, 6, I, 
2, 3 and so on. As you may have 
guessed, the six counts correspond 
to the six Faces on dice. What we 
need now is a device to translate 
each specific count within TC2 into a 
unique pattern of lighted LEDs that 
will look like one of the standard dice 
faces. 

This is exactly what ICS does, For 
example, when IC2 commands that 
a "4” be displayed, 1C3 responds by 



illuminating four LEDs— LED!., 
LED3, LEDS and LED7, Note that 
the LEDs must he arranged as 
shown in the schematic and picto- 
rial; alternative layouts may give 
nonsense displays. 

As long as the Roll button is 
pushed, the patterns representing 
the Faces of the little cube "‘tumble" 
more rapidly than the eye can fol- 
low. But as soon as S2 is released, 
oscillation and counting cease. 1C2 
now retains the count accumulated 
at the instant of S2 h s release, and 
this count will be visible to an ob- 
server as a pattern of lights. Be- 
cause the circuit oscillates so rap- 
idly, a person has absolutely no idea 
of the count present at the instant 
he releases S2. The resulting dis- 
play, therefore, is determined pure- 
ly by chance. 

Because the circuit is simple, con- 



struction is straightforward; either 
a printed circuit or Perfboard can be 
used. (See our special section tm 
making a PC board for this project,) 
When purchasing components, be 
sure you understand the abbrevia- 
tions in the schematic: “K" equals 
one thousand; “M M denotes a mil- 
lion; "mf or "'mfd" stands for micro- 
farad (a unit of capacitance), and 
u pf ' means picofarad (a smaller unit 
of capacitance). 

Capacitor Cl is a tantalum device; 
you should not substitute an alumi- 
num electrolytic unit, IC2 and IC3 in 
this project are each a CMOS> an 
acronym for Complementary Metal- 
Oxide Semiconductor. The one im- 
portant fact you must know about 
these devices is that they can be de- 
stroyed by static electricity. As a re- 
sult* it is best to use IC sockets and 
(Please turn to pace i 3J 
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ELECTRONIC DICE 

fC&Hfinu eiJ fr'i-VYi pa ge T 7 ) 

to install the ICs in these sockets 
only after ail soldering is completed* 
Until the time of installation, let the 
ICa remain as you received them— 
stuck into a piece of black foam. This 
black packing material is a special 
conductive plastic that protects the 
ICa until you are ready to use them* 
When you finally do install the ICs, 
try to make as little contact as possi- 
ble with their pins. 

As you lay out your Pcrfboard or 
printed circuit* use the PC outlines 
provided with this article as guides; 
they will save you considerable 
time. Connections should he made 



using a soldering iron rated at no 
more than 25 watts. More powerful 
irons may cause overheating and de- 
struction of components. Apply heat 
just long enough to melt your solder 
to a bright little blub, and be certain 
your solder is the rosin-core typo— 
not acid-core. Under no circum - 
stances should you use a soldering 
gun in the course of construction. 

Everything in its place 

Although this might seem ob- 
vious, you must be careful to orient 
your components correctly* Pin No* 
1 of each IC is identified by a small 
circular depression that can be seen 
as you view the IC from the top* Pin 
numbering proceeds in succession 



(2, 3 , 4 . * .) as you progress in a coun- 
terclockwise direction from pin No. 1 
(still viewing from the top). The posi- 
tive ( + ) terminal of Cl is marked by 
a small dot, usually red or white. If 
improperly installed, a tantalum ca- 
pacitor will heat up or even explode 
once power is applied. Of course* bat- 
teries must also he installed correct- 
ly* Be especially careful here, since 
reversed batteries may quickly de- 
stroy yuur ICs. 

Arrange LED! through LED7 on 
the front panel of your cabinet in ex- 
actly the order diagrammed. Drill 
seven holes with diameters just 
large enough to accommodate the 
LEDs snugly* Insert the LEDs and 

t Pie 35$ torn [q Qjge 2tQ) 




This is what the component side 
of the PC board should look like. 

LFQ4 Note the foil is seen here as in 
an X-ray view; It cannot really 
be seen from top of hoard. 



LED3 



S2 (RQLLI (ON/OFFl 



LEDS 



Here {rights is the 
PC-board template you 
will need to "Toll 
your own'" electronic 
dice. As the text 
explains, this aid will 
be of greet help when 
you fashion your own 
PC board for this 
project Gut It oul 
directly from the 
magazine and copy it 
as instructions in the 
PC-board kit detail* 
It is reproduced at 
the size you will need. 
Ail you have to do to 
the finished board is 
drill holes and solder 
in the components. 





LED PLACEMENT 




PARTS LIST— ELECTRONIC DICE 



&1 lo &6--AA pefiiighl cells, 1.5-v,, connected in 
series. 

Cl — 10'iTiid.. 20“-v. lanratum ceppcdor (Allied No. 061- 
0635 or equivalent 

C2 — 470-pf. pQlyStyr&ne tx ceramic capacitor 
1C1 — S5S timer * 

JC! — Motorola MC140Z2B octal counter T 
IC3— WlDlgrpla MC triple 3-input MGR gate * 

LEDf te LED? — higfr-t>rightness, iighi-emittirig diode 
(AlUed tig. §49-0630 or equivalentl 

AH reelstOf* are W-w*tt IQVtotarance 

R1, R2— 22,000-ahm resistor 



f!3 — 270£}-ghm resistor 
R4, R5, R6 — ■fSOOohm resistor 
R7 — 220tLahm resistor 
S.p,3-t, switch 

S3 —Pushbutton switch, normally open 
Wise. — Cabinet* wire. IC sockets, battery holders. PC 
board materials (optional! 

Note: Allied Electronics address w 46 1 East 6th St.. Fort 
Worth, Tex. 76102. 

■ Available hem Circuit Specialists, Box 3047, ScottS' 
dale, Ariz. BS257. Etefgne ordenng from e mail-order 
supplier request ris catalog to obtain current prices. 
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Win a 

Canadian Experience 

The best experience in drinking pleasure, Canadian Mist? 
brings you an opportunity to experience the best of Canada, 

Win your choice of four extraordinary 
one-week, alt-expenses-paid Canadian experiences for two. 




CANADIAN 

MIST. 



3 Vdcat Ion Cj» na da -A f \yiUr\ v o vatotian lu 
beautiful provinces, Ontario and Quebec 
Dlillncllydlllerent...yet knitted together by 

history and jjetjQj-ephy. 



4. Ski Can arU^Eitpcrlcncfc the whit* powder of 
Cm*di's spectacular Roehy Mountalni ^Lake 
Lw Is*;, hf L W hbtlvf, Wad lurriOrJa i per 1 he 

choke It yours. 



1. Cprnp)(lg/£flrjijjG(jig Cl '»d# -SM+MlthCiWin 

-- Clean sparkling lake*,. unspoiled wilderness., 
breathtaking scenery. You can even eni>erierrce d 
canoe Ir ip along the hlsloric Churchill River, 
chip rciutr -nl early voyager *,. 



Z. HmiHrn p/ FIsh itifl Camdi -Trwk th* malt ilk 
mOStt. sre-el tear or elusive mountain rant. 
Cheileriqc the gienl lake trout or righting pike. 
Your choice,.. they're waiting For you. 



BONUS Jrr r Chero kee phis i S.OOfl c ash! 

To be eligible lor I hit sensational 

honux prize, simply indicate how 
many limes the word 
Canadian appear*, on the 
Canadian Mi*t hohir label*. 

In the event your liquor 
retailer is out of Canadian 
Whl. yOu c a ci ci bt .i in free Simple 
labels by sending a self- add rested stamped mitelupe to: Bonus 
Labels. B-F SPIRITS LTD-. P'.O. Go* lOW, LoukvlJIn. Ky. 40201 . 




1 000 O llier PritesF 

Choke of C h a m ol s C loth S h irt. H iking Bril c h e s , Scarlet U nlon Suit 
or Chamois Cloth lined Wind breaker from the Canadian Mi it 
Trading Post, 

Official Rule* 

1 . On_a is -oHl.: I a I e nicy blank at plain piece ai paper, print your name jddiesi, 
city, stale and up cade df Ml die Cap li < i«j Irani a bottle of Canadian Mlsl 
Cany sue I'rcspt the 1.75 lilr r or miniature) or print the wcirdtC anadiar. 
Mist" Maii compielee entry to: Canadian Experience Sweeps Lakes, PO Box 
.Hj . Me* York. Mt w Yor k IQG4>6 You may eel « r a s a I ten a » you wis h, but eiCh 
entry must be mailed *ei>*r;itvEy. ha mechanically i 1 (produced enirien 
accepted All entries mull be postmarked by April 30, ly?*. 

2 Winner! will be sekcled in random draw: no* arider tlhe *uper¥,iion dl 
Alardrn Karr. Me., an l.idrjinidrr-il |L|if a lisg pjujaiilyatiriji whair daemons pr* 
Final All prize* will be awarded and winners will be "Dlified by mall. One prize 



per family All applicable tare* are tbr sole reiponsibiiit’y or tlie prizewinner*. 
Odds &i ^innlnfl depend u, pern 1 hr number of t iKtk-s recrlMd, 

J. Sweep it .ike* op? n Eortfidtnis ol United Stales et Itaaidrlnklng age under 
thr lam* al their ftisme *let*. 

4. f niployeet and lamllle* of Brawn rormar fSiiMler* Corporal Ion, kit 
adverliiind bgcnale *, Mi rrfe n-Kane. Inc., liquor retailer* nr diilrlhutari and 
* a le* perroiidel of whole *alr r * lei s.1 al-* i w Hr i e pranir. il -d Si r la» are nol 
eligible to e ii I er Ol t er vcjsd In C alif . , C a., ky., Kan ., Mic h. M ia* . Mn , Oh la . 
Penn . Utah, Va. r Tex. or where vei prohibited or reilflcled by law AM 1 ederat, 
strtle and local regulations np(Uy. 

MO PURCHASE Ml CrsSAHY 




CKhk-t-sI Lilpia^ 

T * ■ *|>- J -.|.n nul-, 

j ratoeUiflOdEBibl. 

.z. 



t>«ri=.hr. pfn, f* *J0 
1 ,a*T.<#p(HQiliTMLr*HkH 
I 5H V.il J.'O I M .' J l u- ' 
. | prize*: ehelt ■ of inbi . 
I | tar . r.r , unMjn njil ,■■ 
I alrwihraplieriipprocl- 



| nuele ralire 11}? 



M 0 It in: | 

Canadian Experience Sweepstake! 

P.O, Box «, New York, New York tOtUfi 

To win- Bonus, dfso fill thl* ini 

The word CAM AD t AN appears timet I 

on I he Canadian Mlsl bottle labels. 
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Foor-wtiaet<Jrive AMC Concord 

Reports ure that AMC will try to go 
Subaru one better by offerings full- 
time 4wd version of its compact Con- 
cord, possibly by ei year from now* 
Several 4wd Concord wagons, using 
modified Jeep components, are now 
on test in the Detroit area, 

Diesels in a "hold” position 

While virtually every automaker, 
both domestic and foreign, is work- 
ing on diesel engines to help meet 
future fuel economy mandates. 
Ward's Engine Update reports that 
CM, for one,, appears to be delaying 
the OK for its divisions to go ahead 
with proposed diesel projects. There 
is some intei-divisional rivalry in- 
volved, since Chevrolet, fiuiek and 
Cadillac all hope to join rival Olds- 
mobile as diesel manufacturers* But 
the largest uncertainty seems to 
center around health concerns and 
future diesel emissions regula- 
tions. 

In the meantime, Mercedes- Ben?*, 
which plans to have diesels in 60 per- 
cent of the cars it sells here this 
year, is offering a Directory of Diesel 
Fuel Stations listing more than 
13,000 places in the United States 
and Panada, whore current oil- 
burner owners can fuel up. A copy is 
supplied with each new diesel Mer- 
cedes car, but it's much cheaper to 
order one for $2 from Mercedes- 
Benz of North America, Box 350, 
Mont vale, N.J, 07645. 

Pontiac and Ford turbo plans 

GM's Pontiac Div., worried about 
losing the high-performance image 
of its hot-selling Firebird Trans Am, 
is planning to offer a turbocharged 
301 Firebird engine next year when 
the 400 V8 will be scrubbed due to 
fuel economy regulations. Pontiac 
apparently feels that turbo V8s 
make more sense than turbo Fours 
since the added cost is about equal, 




Chrysler 300 lives again I It's not a 300- 
hofav Hemi tike In 'SS, but this 1979 Limited 
Edition hardtop, now Ira Chrysler show- 
rooms, brings back fond memories of 
American stock-car racing's early days. 



and potential four-cylinder buyers 
who want more performance can o pL 
for larger engines instead. 

Ford, however, is taking the oppo- 
site tack* Plans there call for in- 
c rouse d a v a i I ab i lity o f tu rb o r h a rgo d 
four-cylinders, including possible 
Ford-built units for f 8l 1.6 and 1.3- 
liter engines. This will give Ford 
small- car customers the opportuni- 
ty to have four-cylinder economy 
along with V6 or V 8- type power on 
demand. 

Mustang Indy pace car 

For the llth time since 1932, Ford 
Motor Co. has landed the Indianap- 
olis pace cur assignment, this year 
with a specially modified 302 Y8 
Mustang hatch hack coupe* Aerody- 
namic spoilers front and rear, a T- 
roof, special grille and hood scoop 
and orange. 1 red lettering and decals 
on a hlaek-and-silver paint job iden- 
tify the pace ear on the outside* Its 
chief interior feature is a set of ex- 
cellent Recaro seats {in black-and- 
white checks) with adjustable back- 
rest angle and thigh support. 




Specially prepared Mustang will pace the 
33 starters In Indy 500 an May 27. 



A modified nutomEitic transmis- 
sion is coupled to a heavy-duty 392 
with earlier 351 (Windsor) heads; 
special, larger valves; 1970 Boss 302 
forged steel crankshaft and rods; 
four-barrel carburetor and high-rise 
aluminum intake manifold. Brakes 
and shocks are also beefed and spe- 
cial tires are fitted on the TRX alloy 
wheel s for the 100-plus-mph speeds 
necessary for Indy pace-ear duty. A 
limited number of dealer versions 
will get the neat seats and the 
graphics., but a sunroof instead of 
hatches and a standard (smog-legal) 
392 Vfi with Ford’s four- speed manu- 
al transmission. 

CAFE blues 

Even while NHTSA is seriously con- 
sidering raising its CAFE (Corpo- 
rate Average Fuel Economy) re- 
quirement from 27,5 to as much as 
*30 mpg for 1985 and beyond, trou- 



bled automakers already Eire pressed 
to meet the 19- mpg 1979 average. 

Sales- weighted, computer- moni- 
tored fleet averages are raising 
sweat on legions of auto-executive 
brows as buyers continue to prefer 
low-mileage big curs over fuel-effi- 
cient smaller ones* Ford is hovering 
dangerously at 19-mpg (even 1B.0 
mpg Hi year's end could bring $2.5 
million in fines) because its mam- 
moth 12-mpg Lincolns are selling 
well arid 22- mpg Pintos are not. GM 
reported a 19,2 -mpg average as of 
lute November and is taking steps to 
get back Into safer territory (discon- 
tinuing the 302 V8 option in Pon- 
tiac’s stibcompact Sunbird and 
phasing lock-up torque converter 
automatics into some intermediate 
models at midyear, for instance). 
Chrysler and AMC are better off, at 
20 and 20J mpg, respectively. 

This will have far-reaching effects 
on the cars and powertrains you and 
1 can huy as requirements get more 
stringent in years to come. Larger, 
"family-s3ze ,T cars and V8 engines 
will be in short supply and priced at 
a premium to discourage potential 
buyers. Ford already is charging 
over $500 for its optional 302 VB in 
Fairmont.- Zephyr and Muatang/Ca* 
pri, for example. 

Meanwhile, Chrysler has said that 
it can't modify its light trucks fast 
enough to meet the 1981 truck 
CAFE requirement of 18 mpg for 
two-wheel-drive models, and has pe- 
titioned NHTSA for relief. Small- 
volume importers, such as Rolls- 
Royce and Ferrari, have been ex- 
empted from passenger-car CAFF 
rules, but larger foreign makers 
have to moot the requirements. 

If you think emissions and safety- 
regulations have created a lot of 
hassles, stand by for CAFE conster- 
nation. You ain't seen nothin' yet! IW 
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Quick-Change Artist. 

When it comes to all-around 
performance, nobody oul -performs Suzuki. 

Case in point: 

The IS Dual-Purpose Bikes. 

These well-built machines are ideal iar 
families who enjoy riding around town or the 
taolies. Because all four (TS- 100, 125, 185, 250) 
are easy to ride., easy to service and all are 
easy on the (amily budget. 

And, of course, all are equipped to 
handle open roads or open spaces with ease 
For instance, each is powered by Suzuki's 
proven Power Reed rw engine. Which delivers 
smooth power lor slreet cruising and lew-end 
power for mountain climbing, 

Other neat features include adjustable 
laid -down rear shocks, tucked-in exhaust pipe, 
primary kick starting and street-legal lights 
and instrumentation. Also, Ihe TS-105 and 250 
now come with leading-axle longer-travel 
front forks for better control, 

So you see, these bikes are built to go 
beyond the call of double-duty 

Now you know why the TS Dual- 
Purpose Bikes are among the world's 
great performers 



pavement 
ends 



' - 




HOMEOWNERS' CLINK 

QUESTIONS ANSWRED 



Condensation in insulated glass 

Over the yearn condensation has 
formed between the sheets of glass in 
my double-insulated sliding glass 
doors. I 'port dismantling the doors l 
found that they are sealed at the 
edges, {'fin they he separated so that 
they can be cleaned on. the inside, 
then reassembled? — Marvin Bht- 
menfodd, Aberdeen, NJ. and Elias 
G. Prlpddctis, Central I slip, \\Y. 

Afraid they can't. These glass 
units are sealed at the factory. They 
have a double-seal construction sys- 
tern with dry air between the panes 
to reduce air-to-air heat (or cold) 
transfer. Your t+ seal” is obviously 
broken* allowing moisture and dust 
particles in the air to accumulate on 
the inside of the glass* See Home - 
owners* Cfinir, Apr* ’78* for more in- 
formation* 

Flexible drains 

Each time I've installed a new lam- 
tory sink in my home f three to date) 
I've run into the saute problem ; The 
drain lines are never in line , There 
are flexible and bendable tenter sup- 
ply tubings ttvai table t but I've never 
seen a flexible drain pipe to make my 
installation easier * Seems like tin 
easy invent ion. — J * Matron, Point 
Lookout, N.Y. 

There is such an item on the mar- 
ket. Tht i flexible, acid- resistant line 
is made of polypropylene. It fits the 
standard sinks and traps. The mak- 
ers say it works even if the drain and 
trap are up to 2 inches out of line* As 
the flexible section is kept to the ver- 
tical piping, it should not collect de- 
bris in its corrugations. Known ns 
Flexi- Drain* it is manufactured by 
Webstone Co, Inc,, 38 Harlow St,, 
Worcester, Muss. 01605, 

Warming cold concrete floors 

My condominium has roncrete foxtrs 
and ceilings tvhieh are difficult to 
keep warm in the winter. What ran I 
do? — George Bolognese, Staten Is- 
land p N.Y, 

Concrete will always be cold to the 
touch when it's protected from the 
sun. There are methods of heating 
concrete floors and ceilings, but 
they are buried in the slab nt the 
time of construction (either hot wa- 
ter in copper piping* or electric heat 
cables art? used)* Heat cables can be 
fastened to your ceilings and plas- 
tered over, but as you already have 
a heating system, this would be im- 



practical, and your flours would still 
be cold. The only solution to the 
problem that I know of would be to 
cover the floors with padded carpet- 
ing. That would surely help, 



SERVICE TIPS 

a The Dolin Heat Reclaimer uses the waste 
heat from your burned furnace fuel that 
normally goes up the flue to the outside air. 




ffeaf reclaimer is installed in the flue. 



Basically, It is a self-coni a ined heat ex- 
changer which conducts tile flue gam 
Snound many tubes* heating them. Air from 
the room is drawn by an electric blower, run 
through the hot tub** and discharged back 
inlo the house as warm air. The motor is 
1hormo?iflilc*lly controlled. The manufac- 
turer claims savings of fuel coats up to 21 
percent, and that the device doesn't restrict 
the flow of gas ihrough the flue, as long as 
the heat exchanger It cleaned periodically. 
The maker alto recommends installation 



Do ymj flawi a frame ma.inffinarrae w repair 
ptoMom ? Sami it to HOrtiOOwfi&r'S Cbn/c, 
Popular Moci'Mirtjcs. 224 Wear $?tf\ 5f,* Haw 
York. N Y FOOT A (.Afters cannot be an- 
swarad fatfi but problems ot rwte t/j- 

tfi.nfi5t will (ra diseussfitj >n this column. For 
more frame repair ana maintenance treip. 
get PM' s Mome Car-e Gc^cte* $4 9$ postpaid- 
Sand grdarfsj 1 10 PM. Dfipf. HCG, Box 1014, 
New York. H.Y. 10019. 



by a licensed heating contractor. Be certain 
to check with your local building depart- 
ment to determine if It permits the use of a 
heat reclaimer unrt. For more Information 
write: Dolin Metal Products Inc., 475 Presi- 
dent St, Brooklyn, N.Y. 11219. 

■ Many homes built In the mid '&0 'b were 
wired with aluminum because copper was 
in abort supply* In recant years, several 
home fires have been blamed on faulty alu- 
minum wiring* A federal court and the 
CPSC {Consumer Product Safety Commis- 
sion) can't even reach accord on what, If 
any, danger exists. It's not our Intent to be- 
come embroiled in the controversy, but 
here are some facta you should be aware 
of before you rewire: 

Aluminum wire Is used by many power 
companies to service homes, Usually a No. 
5 braided wire is used, but size may vary. 
The coefficient of expansion for aluminum 
Is much greater than far copper, brass or 
steel, When the metals experience a tem- 
perature change (from loading), aluminum 
wire expands and contracts more then 
brass or steel, thus terminal connections 
loosen more easily* 

Any loose connection— copper, brass* 
steel or aluminum — will arc* creating a tire 
hazard. Aluminum oxidizes much more 
quickly than copper, causing a "shell ' to 
form on the wire, building up reelBtenca 
and possibly over healing. 

Thaw are only a few things to consider. H 
you have a totally aluminum-wired house, 
don't panic. Discuss these points with s re- 
liable. licensed electrician: 

1. Feeder lines should be disconnected, 
cleaned and coated with oxidation inhibitor 
made specifically for this. Terminal Jugs 
should be thoroughly tightened, 

2. Depending on amperage, aluminum 
wire is usually required to be one size larg- 
er than copper to match conductivity. Make 
sure your wiring Is the proper size* 

3. Make certain ell receptacles and 
switches are marked CO.'ALR (copper alu- 
minum revised). If so, have your electrician 
check for tightness, if not, replace, 

To verify the type of wiring you have, turn 
off power to an outlet box* remove and In- 
spect the receptacle, if your clrtulls ere alu- 
minum, have at least the above three items 
checked. If your circuits ere copper and 
your home is about 15 years old* you 
should dean the leader line. M 
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1979 Coachmen, 

The Name To Remember 
In Recreational Vehicles 



There's a lot of excitement in the 
Coachmen lineup of new 79 recre- 
ational vehicles RVs that you helped 
design. Your RV needs were detailed 
in an extensive consumer "livability" 
study; owners told us what they 
liked and disliked about RVs, as well 
as their eating, sleeping and traveling 
needs. The result? Recreational 
vehicles that give you a great sense of 
"fitness", of comfort with good taste 
and the reliability of quality 
con st™ ct ion. 

Coachmen offers dozens of family- 
pleasing floorplans. From the Deluxe 
line of Travel Trailers, QuinStar 5th 
Wheels, Leprechaun Mini -Motor 
Homes and Class A Motor Homes, to 
the economical Cadet Travel Trailers, 
5th Wheels, Mini -Motor Homes and 
Truck Campers. The entire 79 line 
has been redesigned, including the 
versatile Travel Vans and Van 
Campers and the easy- towing 
Camping Trailers. 

Stylish and aerodynamic exteriors. 
Colorful and easy -to- care- for in- 
teriors. Models that let you see the 
wide-open spaces outside while 
enjoying the wide-open spaces in- 
side. Comfortable and efficient 
kitchens, remarkably roomy baths, 
lights where you want 'em. Plenty of 
outside and inside storage. Top brand 
name appliances and components . 
And all Coachmen recreational vehi- 
cles are backed with famous "Buck 
Stopper" sendee from dealers all over 
Morth America. 

Write today or visit your local 
Coachmen dealer — he's in the Yellovv 
Pages. And take a look at the recre- 
ational vehicles designed the way you 
want them. Coachmen for 1979— The 
Name To Remember in recreational 
vehicles. 






Coachmen 

Recrcatlonmi Vehicle Company 

P-O, Hon BIO • Dept- PM-3 
Middlebury, Indiana 40510 




Deluxe Travel Trailer & Travel Van 



Energy-saving 
lighting control 





EGALQ control unit (loft) In snld to 

A Rockville* Md., firm is ma Hat- 
ing a fluorescent-! ijjht control 
system claimed to reduce electricity 
consumption about 50 percent. 
ECALO* an acronym for Energy 
Conserving Automatic Light Out- 
put* uses integrated circuitry to 
control the lights. A fiberoptic bun- 
dle allows a photodiode to compare 



install In less than 10 minutes, Plbor optic t 

ambient light with a preset, variable 
reference level. Th us n if tight coming 
through office windows brings the 
total light level above the reference 
level, ECALO reduces arc current 
in the bulbs until the reference level 
is readied* The repulatinp unit + in a 
40-watt ballast can, mounts inside 
a lighting fixture's ballast housing. 



idle (right) senses ambient light. 

ECALO was developed by Don F* 
Widmayer, president of Controlled 
Environment Systems, Inc. He saya 
lower power use and air-condition- 
ing load (dimmer lights produce 
less heat) are prime sources of sav- 
ings. Bought in volume, a four-lamp 
controller costs about $20. — Torn 

Sahagian 




In America to 1 wt a lifetime. 
\M- af«« itl 



Eiti:o n-Jli, In . 6721 Oh*. C itrfi Buiuc. Maryland 21*1 



If you 1 ve ever t ried to l ighten 
handlebars, take the back off a TV 
set, or peit a bed frame together 
with a pair of pliers, then you 
krtow how much time and grief an 
Easco socket and wrench set 
can save you, There are do*- y, 
ens of jobs around the * K 

house you can handle M 

with ease with _ 

baseo. Easco i: 

nukes one ot the ' T * 

larcu^t lines of quality 
socket s and wrei cf les I hack- 
s iws, hann nei .. trow< Hs snd heavy 
striking tools. If you want to know wl wi 
quality feels tike, wrap your hand arqunc 
EascotooL 



MARCH 1979 2S 





Honda portable 
generator 
scales Mt. Everest 
without skipping 
a beat. 

When you set out lo climb a 
30,000-foot mountain, you can’t take 
a lot of stuff with you Food, clothing 
-and a few necessary tools to get 
the |ob done 

One thing the American Bicen- 
tennial Everest Expedition hod 
along was o Hondo EM-400 portable 
generator At the 18. OOO-fooi base 
camp, the little Honda put out 
dependable power for charging 
batteries running a soldering iron 
even powering the radio to keep up 
vital communications 

The E M- 400 put s out 400 wolfs 
•max rotmg) of AC power, it'll power 



small tools and accessories around 
the home or campsite. It also puts 
out 12 volts of DC power, so it will 
charge your car battery os well 
It's simple to use, the quiet Honda 
eng me is a four -stroke design so 
you never hove to pre-mix fuel And 
at o mere 39 pounds, it's easy to 
store and move 

Check out the Hondo EM-400 at 
your Honda generator dealer tadoy 
It's o nice companion lo have, 
whether you're climbing a mountain 
or fust getting the odd jobs done 
oi home 

HONDA. 

GENERATORS 

hr Ih.HnnHa^nl.i ranrnl r*u call '[* Irn |tDD| Mfl-011 Ud 

«l lar 0 p w« 1 w It. tar Dpi inum [-jrlnr™ and sa-e-, >n 
you ■ *« Ih* '(HmJ- 

■‘.jml Her* nlH rtdhirt a lin# d U»r. rtKWnt. (illt^ tMbM'd 
'"tginra. gr-'flrnl p.^paip r^nea. ?rti iinmi^ 

£ 9T J- Amff itq^ HniWi Wirtm Cd In 
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Marked filters save time 




If you use an enlarging meter and 
poly-contrast paper in the dark- 
room. you know you must reset 
the meter's ANSI rating (similar 
to film's ASA rating) each time 
you change filters. To help re- 
member which rating goes with 
w-hat filter, use a label maker to 
mark each filter , — Tom Bonner 

Blanket endorsement 

If you have one of those a pa re- age 
reflective blankets for camping, it 
can do double duty as a photo re- 
flector, Outdoors, use it to soften 
shadow's. Indoors, with Hash or 
flood lighting, it works as well ns 
a special photo umbrella — and 
costs much Iras . — Boh Berger 



Switch doubles timer utility 

"pocus dM ,r 




An on-off switch added to your 
darkroom timer lets you use it for 
developing, as well as for enlarg- 
ing. Mount a 2-amp. single-pole, 
single -throw toggle switch on the 
timer housing and disconnect 
wire leading from enlarger socket 
to the "focus on" switch. Attach 
this wire to a terminal of the tog- 
gle, Run a wire (No. 16 minimum) 
from other terminal to enlarger 
socket , — John A. Kino in 
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automatic garage door opener system by Alliance 



Genie opens the door at a touch 
of the button! And when you re 
sa f eiy i n si d e , Gen ie closes m 

the door and turns off the 
light. Only Genie has 
CRYPTAR » II Digital Con- L 
trols, with 3000 codes 



available. And SEGUENSOR^ 
the computer-controlled brain 

I that handles 22 functions 
with error-free precision 
and solid-state reliability. 
Isn’t it time you owned a 
Genie? 



ie Wbl Manufacturing Co., Inc., Alliance, Ohio 44601 
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your new GM car 
sounds as good 



as tt looks. 








AW FM with 

5 -^flffUtut dtofOal iU»pJW’Y 



automotive 

sound specialists hove spent 
years deigning DelcoGM 
sound systems specifically tor 
new GM cars. Result: an 
oar-pleasing sound— the 
"Delco-GM sound 
quality that is sun 
sensational 

So whan it's time h 1 order 
that beautiful new GM car, 
specify — by mime — a 
Delco GM sound system 
See your Chevro let, Pontiac, 
Oldw no bile, Buick or Cadillac 
dealer for model availability 
q£ Detco-GM sound systems. 

Your new GM car and 
DelccuGM sound systems— 
made ior each other. 



A sound 



I -'<.■] co Elsctrcuiic* Pi vision 
GouuioL Motor* Corporal lOJi 



b th is the bicycle of the future? 




It looks tike fld ordinary hike, but plastic shields tor pull rods tell you II 1 * a BioCam. 




RATIO 
POSITION 



CAM 

FOLLOWER 



Cam track 



Schematic ahowa SloCam 
drive operation. Cam lot lower 
rider* cam track, moves oscil- 
lator. Oscillator and pull rod 
pull chain. Chain pull* ratchet 
eprockat to drive bike. 



OSCILLATOR 
MOTION 



OSCILLATOR 



High ratio 
POSITION 



POLL ROO 



flEAfl-WH^EL 
SPROCKET 



^Fhf maker# of the BioCam bicycle 
if think they have built a gear- 
shifting device superior to the de- 
milleur, 

On the BioCam, the rotary motion 
of two rums 5s converted into the re- 
ciprocating motion of two pivoting 
arms (aee diagram). The arms pull 
rod# and chains that pull ratchets to 
drive the bike. "Gear” ratio can be 
varied by moving the rods up nr 
down on the arm*; up for higher, 
down for lower. 

BioCam 1 * inventor, L.(l Brown, 
makes several claims for the new 
drive. He says it is 2b percent easier 
to pedal because it allows the rider's 
legs to rest jl bit during each revolu- 
tion. Brown also assert* that Bin- 
Cam provides a much wider ^ear-ra- 
tio range and requires less mainte- 
nance. Further, the ratiftB can be 
varied virtually infinitely within 
the range, and can be changed while 
j moving or at a standstill. 

On a test ride, pedal action felt 
funny at first, but the drive worked 



pretty well, At a stoplight, a push on 
the shift lever gave a nice low gear 
from which to start off again. 

There were problems, though. The 
bike weighed about 12 pounds, de- 
spite a lightweight frame. The gear- 
shift was difficult to move, and th* 
bike made an awful whine when in 
motion. It can't be rolled backward, 
and pedaling backward moves the 
bike /one a rd. 

Brown, when told of these prob- 
lems, said production model* will 
have stronger ratchets that will en- 
able the hike to roll backward and 
eliminate the whine. He said the 
new shifter will he easier to move. 

BioCam, which should he avail- 
able soon, will cost about $7f>0 in a 
deluxe version. Unfortunately, the 
drive is not available far retrofit be- 
cause the BioCam frame requires u 
special bottom bracket for the cam 
mechanism. BioCam is manufac 
tured by Facet Enterprises, 70,10 
South Yale Ave„ Tulsa, Okla. 74136. 
— Tout Sahagian 
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87 Cubic Feel. Takes loads lid to 4 teet wide 
through the rear opening. And vwtrh ttw? rear sear 
down you get 37 cubic (Ml ot ear&o area 



Three-Way Door -Cate. Opens like a regular 
door, or Ihe glass Sides down Jar o Jeoch-ln 
window, The red door also (olds down 



Extra Storage. 2 cubic foer of convenrenr side- 
comparfment storage,, plus built-in utiSilv trays 
lor o varioTy of Hems 



cubic reel of lockabfe storage under the rear 
cargo floor (less on 3-seal models] 



The New Chevrolet. 
America's best-selling wagon. 



The New Chevrolet Wagon enters 
1979 with two big years of experience 
end success behind it It looks as new 
and contemporary today as it did the 
day It was Introduced. 

So it's easy to understand why It's the 
best-selling wagon in America. 

The New Chevrolet offers the kind of 
features people need and want in a 
wagon. Everything from trim, contempo- 



rary styling to plenty of practical room. 

There's a convenient three-way 
door-gate, a four-foot-wide cargo area 
and even two lockable rear storage 
areas. Plus more. 

Now's the time to make The New 
Chevrolet Wagon your Chevrolet wagon. 
Talk to your Chevy dealer today about 
buying or leasing the wagon America 
has driven to the top. The New Chevrolet. 



mih, ’ C - 






Push- Buffer* Soot Conversion. A Touch 01 d 
button folds +He second seal down. A l-ngertip 
control lowers Ihe available thlud seal 










THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO PRODUCTS 



Ventipane locks 

If your car has front-quarter panes 
without the little lock buttons (as 
does my 1967 Camaro), you might 
think about investing in a set of 
locks. 

Ttrhh- W orld Imports markets a 
set for $7,50 that slips onto the trail- 
ing edge of the pane, A hinged damp 
then locks the vent firmly to the 



Now lock secures front vantipanea. 

window's upright stanchion. The 
clamp is easily released whenever 
you want to open the ventlpime. 

Unfortunately the lock didn't 
work on my Camara because the 
glass is curved. But it works fine on 
curs with straight side windows, 1 
bought these locks from my local 
Chevrolet dealer. The U.S. distribu- 
tor is Trans-World I m porta/Exporta, 
Box 2123* Toluca Lake, Calif. 
91602,— M.L. 

Gasoline dryer 

If you're plagued in wintertime by 
water and condensation building up 
inside your gae tank, you'll want the 
insurance of a fuel dryer, 

Prestone makes one called Prime. 
Among its benefits: It re moves mois- 
ture from gaso- 
line and diesel 
fuel and stops 
carburetor icing. 

Prime's 60-per- 
cent methanol 
content absorbs 
water to make it 
“burnable.” Most 
gas stations car- 
ry Prime; recom- 
mended price is 
Prime your tank, G5 cents. — ALL. 



Cracked-battery Vk 

sealer ' w 

If your car bat- 4 
tery develops a ■ ClWfB 
split seam, loose * WAH * 

prist, or cracked jjJb WC 
case, you don't r mt ‘ ) 
have to junk it. 

V 1 1 ; 1 -.mii ri" w - 'm: ’ f 3 k, V - ;1 

it with a new 

product Irom g a ^ Dr y sealer ex* 
Qua I co. tends battery Me, 

Instructions 

say to first stop the leak by tilting 
the battery or by carefully draining 
the arid into a glass container. The 
crack has to be clean and dry. Then 
open up the seam so you can squeeze 
a goodly amount of sealer down into 
it. 

Trowel lightly with a screwdriver 
and let the compound harden over- 
night, That's it — your battery + s a* 
good as new, 

Qualco + s Battery Leak and Crack 
Repair costs $1.19 at auto stores or 
from the manufacturer, Qualco 
Products Co., Fan wood. N..I. 
07023.— ILL. 

Tiny battery tester 

I've owned a battery hydrometer for 
years. And for years it's lived in my 
garage. Which is usually where my 
curs aren’t when their batteries get 
sluggish. 

Now there's a tiny hydrometer 
that’s inexpensive and small 
enough so I can buy one for each car, 
to be kept in the glovcboxea, ready 
feu - use. It's the Hydro-Mite tester, 
costing $1.59 and smaller than a 
ballpoint pen, 

Its plastic cap and unbreakable 
case guard against leakage. The Hy- 
dro-Mite uses three colored balls to 
tell the battery’s condition. It's 
available at most parts houses or 
from the maker. Thexton Manufac- 
turing Co,, Minneapolis, Minn. 
55465, — M.L, 



Tiny hydrometer can fit In the glove box. 



Need a nut? 

How* long have you been procrasti- 
nating about getting organized? It's 
not. easy to get it all together, but if 
you want to get a fresh start, nr if 
you're just starting out with a new 
garage workshop, consider getting a 
2100-piece assorted nut and bolt kit 
from J.C, Whitney. You tan select 
either an SAE or metric-size kit that 
contains screws, washers and cotter 
pins, as well as the nuts and bolts, 
and all are zinc-plated steel. A kit is 
$19,95, plus $3,70 postage 1 and that 



Nut-and-boH kit knpi you organized, 

includes the enameled steel cabinet* 
J.C, Whitney dfc Co.. 1917 Archer 
Avt 1 ,, Box 8410, Chicago, III. 60680,— 
JJi.lt. 

Emergency stick*um 



Epoxy gum dries hard tor quick flxw. 

It's a sophisticated, space-age ver- 
sion of the old chewing-gum trick, 
Permabond calls its emergency road 
repair kit “Epoxy Strips/’ and it 
should be in every glovebox. When 
your radiator springs a leak, or 
worse yet your gas tank, just take 
the two strips in the kit— one black 
and one white — knead them togeth- 
er until the mass is gray and stick it 
over the leak. A kit is $1.79. Perma- 
bond International, 4K0 South Dean 
St,, Englewood, NJ. 07631. — B,H, 
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t 1B7IH ■) R^vnairi* Tobacco Co 



FILTER CIGARETTES 



Warning The Surgeon General Has Oeiermincd 
Thai Cigareiie Smoking Is Dangerous toYour Health. 



fULL HICK 
TOBACCO FLAVOR 
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NEW NOW 
for home and shop 




A. The DaWall Fowershop Model 7730 is a 
IQ-inch radial- arm saw with a 2-hp motor. It 
leatures a roller head wilh lour ball bearings, 
single-handed yoke-clamp and beval handles, 
and a casi-irqn arm. The saw has a manual 
brake and upper and lower blade guards. 
Measurement scales are in memo and E nglish 
units. Almost all DeWah attachment can be 
used wilh the 7730, It's about S30G, including 
how-to book. from. Da Wall Div.. D aok & Decker 
Manufacturing Co,, Lancaster, Pa. 17604. 

B. II you already have a table saw, consider 
parking this 6-inch jointer alongside rt, Rock- 
well's Model 6 has a 7QGChrpm motor with Me- 
lime lubricated ball bearings Its culler head is 
ihe two-knife, cartridge type with high-speed 
steel knives, The fence tills from 45 fl in 
lo 45 out wilh positive slops at W in, 90- 
and 45 out. and adjusts inward over ihe table 
for small work pieces Safety (ealuree include a 
special switch and a guarded cutler head, 
About $290 from Rockwell International, 
PowerToolDiv., l755LynnlieldR;d., Memphis, 
Tenn. 30136. 

C. X- 1 4 Instant Mildew Stain Remover sup- 
plants messy, inconvenient and melfeclive 
mildew cleaners, the maker claims. It's said to 
remove stains in seconds from bathroom hie 
groutiog, vmyl car roots, boat equipment or 
anywhere else mildew may form, A pin! bottle 
is $2.50 Irom White Laboratories Inc., Box 
15335. Orlando, Fla 32906 

D. The Chel Pro Pump can empty a swim- 
ming pool, irngate farm land or pump out a 
flooded basement at a rale of up to 8400 gal- 
lons per hour. Use of fiberglass-reinforced 
plashc in ihe pump housing contributes to the 
unit's light werghl oi 41 pounds. The self- 
priming centrifugal pump is powered by a 
single-cylinder Clinton two-stroke engine and 
has a head lilt of up to 78 feel. The cost is 
about $260 from Clinton Engines Corp., Clark 
and Maple Sts., Maquoketa. Iowa 52060. 
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Since Columbus firs! came ashore 
here, sailing men have been littering the 
brilliantly blue Bahamian waters with 
shipwrecks. Some c arried treasure, some 
crowned heads. But the strangest of all 
ca rried a train. 

Hell for ships, heaven for divers. 

The train lies off Eleuthera's northern 
tip, scattered on Devil's Backbone Reef. 
At least six wrecks .ire strewn here: a 
diver's paradise, we thought, and a per- 
fect plaee.io hide a case of CC 
We headed for Romora Bay Club on 
HarlKxir Island. The clu-b could provide 
us a launch and guides to ex pi one the 




Ihii n e* JClIy y\hvff i^ir- c .J’.e 



reef. Nearby Du nmore Town could offc 
Bahamian entertainment, complete 
with Canadian Club. But no one could 
prov i d e us w ith a re I i a ble slo ry of how or 
when the train had sunk on the reef. 
Seek groupers, and bring muscles. 

We comfjed Devil's Backbone till 
we found a devilish place to hide our 
Canadian Club. 

To rai&e the CC, you'll need scuba 
gear, guts and muscle: ii weighs 200 
pounds. Start where a "dinner boat" 
went down on Devil's Barklxine, Follow 
a channel across the reef to an old Ward 
line steamer wreck (try this only in 
bright sunlight or you'll lose your boat). 
Take a bearing from its bow. Not more 
than 200 yards along, where the reef 
slopes into deep water and a big Nassau 
grouper lives, we sunk the watertight 
case of Canadian Club. 

May your seas tor the search be as 
smooth as our whisky. Note: nomwim- 
mers may discover their own Canadian 
Club adventure at bars or local package 
scores by just saying "CC, please." 




"The Best In The House"* 
is even better in the Bahamas, 
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South 



It’s a lot of 



Whatever kind of vacation you're looking 
for, you'll find it in South Carolina. 

And to help you plan your vacation, we'll 
send you the new South Carolina Trip Kit — 
heel It'll cell you about things to do and y 
places to stay. And there are maps to show 
you how to get there once you get here. 

Wherever you go m South Carolina, 
you’ll find a lot of great vacations. Just 
clip the coupon to find out how they 
can all be yours. 

FREE SOUTH CAROLINA TRIP KIT 

Name ' 



Address 



City 



State 



.Zip 



l 



South Carolina Division oi Tourism , Kixwi AoX. 7d. Columbia, S.C. 29202 




\bu can buy an Avis car 
when it grows young 
enough. . ^ 



DfebiMiiWic Cuttasi 

Avis 

look young and run young. 

Because tough maintenance 
standards keep them m lop condition. Many are tested by Autosense; 
the computer that checks over 80 critical maintenance functions 
Now you can buy a car like this as an Avis Young Used Car. Most 
include a Limited Power Tram Warranty, honored from coast 1o coast, 
and good for 12,000 miles or one year, whichever comes firsl 
Outstanding selection of 78’s available 
nalionwide. (And, at some locations, 2- 
and 3-year-old cars thal were on Avis 
leases.) Lots of options air conditioning, 
power brakes and steering, automatic 

transmission, radiosand more. it 1/^ 

Plus reasonable prices. lOUng IISCCI CaTS, 

For Sale. 

'* Hh ■ hi ^iilirM-nM’ n Ji hiiiJmi.il k 1 . 1 I nld-J Ilt: Caqi. 

call loll free SOD-331-1212, a** fu-m a t SYUutw.in. 



AVIS 



HINTS 

FROM REFERS 

Paint roller is garden tool 




A discarded paint-roller handle is 
a useful garden tool. Cut the met- 
al handle rod 2 in. past the bend 
and flatten the end. Use it to 
weed and break up sot ], — Earl J\ 
Rickarditmj 



Cardboard backs wall repairs 




Cardboard glued behind a hole in 
plasterboard provides a backing 
for repairs. Cut cardboard larger 
than the hole, apply glue on the 
cardboard edges and push a 
screw into the center. When glue 
is tacky, roll cardboard in a rone 
shape, slip it through the hole, 
and h pull back. When glue is dry, 
remove the screw. Then sparkle 
the hole* — ffJST, Moody 




Electric motor carrier 



A car battery carrier can double 
as an electric motor farrier*— 
Ken Fatter*mi 
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NRI can show you how 
to make money, 

repairing small engi 



There’s plenty of opportunity for 
man who can service lawn 



mowers. garden tractors, chain saws, 
tillers, outboards, mopeds, motorcycle: 
snowmobiles ana the like. 



There' n» 50 million small engines out 
there. and many arc waiting for qualified 
servicemen to fk them NRI am give ysu 
tlie training you need to cash in on this 
opportunity and you leant si home in your 
spare time; at pur convenience. 

Exclusive! 

Build Engine as You Learn 

You learn by doing with NR! "hands- 
On " training. Only NRI gjwes you aJJ the parts 
arid training you need io actually build a 3 1/2 
HP Clinton 4-cycle engine and learn from ihe 



Its 30 "bite-sia:" 
lessons concei itraie on 
one s-TiSifLtt nt a time 
to let you more at your own pace, 
give y ou greater equity and taster learning. 

The same teaching technique give you 
advanced training in the -iS- U=ssoei master 
course training in the repair and servicing 
of a write range of other motors including 
generators, industrbd equipment, even 
motorcycles You learn to service electrical 
systems, transmissions, dutches, iwwer laker' 
ofc, and more. 



developed and tested hy professional duca 
iors...e>tpert l«tp from iststructars assigned 
to your course.,, a full set of quality tools 
... -a complete, writing engine that you hulld 
ytnirselL..EhehesurajnlngarKl v’alue for 



inside out as you progress, And your training 
includes real pwfgssiotuii tools. Including mi 
inductive tachometer, volt-ohm meter, tongue 
wrench, mire spring and ring compressor 
a full set of quality wrenches and more... all 
to equip you for learning and earning, 

Choice of Two Courses 



More Traiti mg, More Value 

America's oldest anti largest home 
study tecEmlcat school. NRI has trained over a 
million dudents And this experience means 
that you get the most in practical, effective 
training for your dollar. You get lessons 



your money 

Find out for yourself hew much NRI 
training can do for you. Serai for die free 
catalog with all die facts and descriptions 
of every lesson No salesman will call (let 
started on your future today! If postcard has 
been removed, write to address below. 




NRIs basic course puts special em- 
phasis. on lawn and garden equipment, and 
reaches you the theory and practice of Igpti- 
tion, lubrication, cooling and starting systems. 



Other income opportunities from NRI. 



Auto Repair 
approved by Richard Petty 

America's winnings stock car 
n»er says, "If you really want to learn 
bow to repair cars, NRI is best " In- 
cludes professional tools like ignition 
analyser scope, diagnostic engine ana- 
lyzer, timing light, case hardened 
wrenches, and much more. Basic and 
advanced courses Check postcard 
for catalog 

Air Conditioning/ 
Refrigeration / Heating 

including Solar Technology 

Cm you Into a wide-open, fast- 
gmwmg area with practical training 
(Jnu Includes lessons on solar heating, hen 
pumps, elc. Course is complete with profes- 
sional tools and window air conditioning 
unit for demonstration and troubleshooting 



practice. TVo cotreses, with Master Counse 
including optional training ;« York InstbtLit-e 
Kfsidait School at no extra charge. Qwck 
card for catalog. 

Electrical Appliance 
Servicing 

Good appliance repairmen are hard to 
come by NRI trains you for your own full nr 
part-time business in fedrig everything from 
toasters to refrigerators and Freezes Step-to - 
step training includes profeskmal appliance 
Tester for fast troubleshooting. Check card 
for catalog. 



NRI Schools 

McGitw Hill Ceriurr for 
GantliHilna Edurtiliwi! 
4039 Whesnsdn Awuue 
WMU^kKI. O.C. JiXllti 
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PM WORKBENCH 

PM EXAMINES PRODUCES AND SERVICES 



Heavy-duty grinder 

The Packard Industrial bench 
grinder is an all-ball-bearing* Mz-hp 
hermetically sealed capacitor mod- 
el It features precision balanced H 
x 8-in* wheels and a 110-volt, 3450- 




Tool easily converts to buffer, polisher. 



rpm single-phase motor. The tool- 
rest is fully adjustable. The grinder 
is available for $59 from the Pacific 
Freight and Salvage Co.. 12551 @ati- 
coy St. T North Hollywood, Calif. 
91605, — J.P, 




Manual tap 

New tapping accessory for drill 
presses or lathes threads drilled 
holes manually at one mach ine loca- 
tion without your having to move 
the workpiece. It doesn’t require a 
stand or guide, used with conven- 
tional hand-held tap wrenches. The 
centerline of the tup and the drilled 
hole are identical, since saint* spin- 
dle is uset" for 
both operations. 
Tap makes it eas- 
ier for novice to 
product' acr urate 



Lathe or drill- press 
chuck la used to 
guide, tup port and 
maintain alignment 
while tap it being 
turned by hand. 




threads with less chance of breaking 
the tap. Tool No. 176 (No, 0 to V i in.) 
and No. 276 (No. 12 to y% in.) are 
$KL75 and $13*90 respectively. From 
The Walton Co,, Drawer 10299, Elm- 
wood Dr, r West Hartford, Conn. 
06110. — J.P. 

Fine turning tools 

i Greenlee’s wed-balanced lathe- 
turning tools are fashioned from 
high-carbon steel, tempered to 62 
Rockwell hardness. The set includes 
a V&'irt. and Vi-in* skew, a Mfc-in. dia- 
mond point, a Vfc-in, round nose, V* 7 
Mk and ^-in. gouges, and a VSz-in, 
parting tool. The handles,, made 
from hard maple, are hand-finished 
for comfort and shaped for sure con- 
trol, The overall length of each tool 
is about Id in. The matched set Coats 
$91.55 from Greenlee Tool Co., 2136 
12th Sl„ Rockford, Til. 61161.— HM. 




^r. . - 

Eight-piece ant Includes how-to booklet. 




Handy reference booklet, IVoodtumJ/ig 
Hints. Include* tip* on tool car* and Lite. 



Spout with automatic atop 

Saf-T-Spout adapts to I MSt or 134-in. 
standard gasoline-can threads and 
virtually eliminates gas-tank over- 
fin w. Operated with the gas can vent 
closed, air is only allowed in tank 
through the spout, This arrange- 
ment allows fuel to flow until the 
fuel in thi* tank reaches the level of 
the spout, When you release the 




pressure on the spring-loaded tip, 
the valve is closed and further 
flow is prevented when you remove 
the spout,— /J 3 . 

Drives socket In close quarters 

Tight Spot ratchet wrench is similar 
to a standard Mi-in..- -drive ratchet* 
but with one major difference. When 
stroke is limited by an obstruction* a 
lever on wrench Rips out and can be 
squeezed to drive socket, $19.95 
postpaid from K.P. Enterprises, Box 




Lover can deliver torque at 450 In. 4b*. 



15503, Lakewood, Colo, S0226. In- 
cluded with the wrench is n Mi-in. bit, 
which inserts on either side of the 
cachet body to reverse the ratcheting 
direction, plus a 3fc-in. adapter when 
requested. — J.P. 



H yov'vfl i come across a now producl wtth 
sona# speejtf teflfuves. J*t us know about k. 
Write to PM WotkbOiKft, Poput&r MectmniCt. 
224 Wesr 57 tb St, Now York, NY. J00J&. 
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1 didn’t 
sacrifice 

great flavor 
to get 
low tar. 



satisfaction. Finding that in a low-tar smoke wasn't easy. 

But then I tried Vantage. Frankly, I didn't even know 
Vantage was low in. rn r N nr until I looked at the numbers. 
That's because the taste was so remarkable it stood up 
to anything I'd ever smoked. 

“For me, switching to 
\ Outage was an easy move to 
make. I didn’t have to sacrifice a thing." 



Qk&air 

Peter Ar«fta 
New Ymk Q ty. Nc*' Y-irk 



VANTAGE 

I 



vantage 

Regular, Menthol and Vantage 100 s. 



FILTER 10 0‘s 3 10 mg. "tar M . 0,8 mg. nicotine, FILTER. MENTHOL 
11 mg. 'iar ',0,8 mg. nicotine. av.per tigiwtie. FTC Report MAY 7fl. 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 
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'I depend on my Wheel Hors 

to mow the lawn. 
All 10 acres of it.” 



"But thofs no# all. My Wheel Horse is a real 
do-everything tractor From hauling sod to 
moving shrubs. Tilling the gardens in spring or 
pushing snow in the winter. 

"When you've got a business like mine, your 
customer depends on you for everything needed 
to keep up their grounds. And that's the same 
kind of dependability I expect from my Wheel 
Horse, It's an investment I can trust!' 

Wheel Horse offers you a full line of quality 
products. From our new riding mower to a 



tough 19.9 horsepower estate tractor, there's 
a Wheel Horse made to take on your job. Visit 
your nearest dealer and find out why you 
can do it all on a Wheel Horse. 



'y'v yt j .11 Wheel Hm'sc- ciii during hr. h;- 
'■yai-M ir. ' : ia V D^pr^sding t m I hn* VM •« - ■ H t- .■ 
modd sejsied.he^ giving w 

flvyey Ir Hi: S63 u; > lei S30C 
*<jrthd ni.'NJ-ry grjutis 
FRFF ■■■.-th I he pun: hose fJ 
uny '.'vhY 1 ! H 




lfou can do it all on a m 

■Wheel Horse 






SIS W. Ireland Road, South Bend, Indiana 46614. 

. fki -miiiri td.r.ol RHKiDOkicia 'fiteo Lketdaifca PHb on'iKtcci Ldtotint 1 1 in ttrc h I Sc<2 fCa ml is i il m >Ut» i I Jlutfl Iratann dint hi mfod Pbn Statin . tciin «• tirel If i> ? jcitja 











by Bill Hampton 



Front brake lever should 1 be »t up 
^ so ft fall# readily to hand. Keep 
cable imbed so two-flnger 
pressure la all thal's 
j necetaary lo 

— / operate It. 



Rear brake pedal 
— ■ — should He directly 
under your sole. Set up 
cable or rod with about 
*4 -inch free play lo 
avoid riding brake. 



H ow quickly can you atop your 
motorcycle? You don't know? 
Well, you're not alone. Although moat 
cyclist* can tell you their bikes' O-to-GO 
times or top speeds, only a few know 
juat how many feet it takes to rein in 
their steeds. 

In fact, many bikers never really 
master “braking" their bikes. One 
reason is that they never learn how to 



use the front brake effectively. They 
fear it. Yet, the front brake can pro- 
vide up to 75 percent of a motorcycle's 
stopping power. As long as the bike is 
upright on a stable surface, you can 
apply the front brake quite hard with- 
o u t gett i n g pitch ed over lh e ha ndleba r. 

Use the front brake toy ether with 
the rear brake, or you might prefer to 
apply the rear brake an instant before 



the front brake. This action will help 
stabilize the machine somewhat just 
before the sudden transference of 
weight to the front end w hen the front 
brake is applied. 

D ( iwpah i f t q nick ly th ro u gh the gears 
as you brake, too. By doing So, you 
take advantage of a third "brake' 1 : 
engine compression — but thia effect 
is provided more strongly by a four- 
(PtoasB tu/n topage <2) 



NVE5TIN YOURSELF 




Become a Western 
Auto Associate Store 
Owner, 9 partner 
with onf pi 
America's largest 
retail chains, 
Western Auto 
Associate Stores. 



* Backed by 42 
yearn of successful 
Associate Store experience 

* No contract or franchise fee 



or sates royalty ever. 

9 Monthly herd hitting safes 
circulars available. 

• Extensive T V. coverage in 
most markets at no cost 

• Regular Western Auto truck 
delivery to most stores. 

• Customer credit financing 
plan available for your 
customers. 

9 Associate Store Owner credit 
programs expand your 
investment dollars. 

9 Training in retail store 
management provided. 

9 Personal help through regular 
visits from Territory Safes 
Manager. 

• Investment varies with market. 
Minimum $ 50,000 . 

• Stores available in many 
towns throughout the United 
States. 

Fill in the coupon for more information. 
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IMPROVE BRAKING TECHNIQUE 

( Continued tny n p jgc J r .i 

stroke engine than by a two-stroke r. 
Keep that in mind if you switch from 
one engine to the other. 

The idea behind braking is to stop 
your two-wheeler in the shortest 
distance possible — WITHOUT Lock- 
r!N r G UP THE WHEELSl Once a wheel 
locks up, it loses its gyroscopic sta- 
bility, and its tire loses traction. 
When it happens, the wheel speeds 
up in relation to the rest of the mo- 
torcycle. 

Consider the front wheel: when it 
locks up T steering control is lost. The 
bike can drop quickly. If it does, you 
have virtually no chance for recov- 
ery. And if it's the rear wheel that 
stops turning, it also will accelerate 
in relation to the rest of the motor- 
cycle. Because the bike is "hinged” 
at the steering head, the rear end 
will double up or ' 'jar knife," It will 
try to drive right by the rest of the 
bike, 

To regain stability and traction, 
the wheel(s) must rotate. That 
means getting off the brake.(s) im- 
mediately. 

Adjusting the brakes 

How effectively you operate those 
binders depends a lot on how you set 
them up. In other words, you should 
set them up for easy, positive Opera- 
tion, Assume a normal seating posi- 
tion, With your hand resting on the 
handgrip, grasp the front-brake le- 
ver. Is it in line with your forearm? 
You shouldn't have to bend your 
hunt! up nr down to work the? lever. 
The forearm and hand should form a 
straight line. If not, yon can't oper- 
ate the brake lever effectively. 

Now, if you can't reposition the 
lever-mounting clamp on thv han- 
dlebar. raise or lower the handlebar 
n nlii you arrive at the desired angle 
for the lever. 

Also adjust lever “play'' to suit the 
size and grip of your hand. If you 
have a small hand, you might want 
to have the lever move about a third 
of its total travel before it takes 
hold. Too much play, however, may 
allow the lever to bottom against the 
handlebar during hard braking, re- 
ducing the brake's effectiveness. 

As for the rear-brake pedal, it 
should lie directly under the sole of 
the foot. Adjust the brake rod or ca- 
ble so that the pedal will move about 
^ inch before it activates the brake, 
This will lessen your chances of "rid- 
ing" the brake, should you uncon- 
sciously bend your foot while rid- 
ing. 

Practice stopping 

Okay, now you’ve set up those 



"stoppers," You're ready to practice 
hauling down that two- wheeler in as 
few feet as possible. 

Leaving enough room to acceler- 
ate your bike, mark a reference line 
on the ground. If you wish, you can 
measure 10- or 20- foot increments 
from the reference line as a means of 
determining bow many feet it takes 
to bring your bike to a atop. 

You could start off by accelerating 
to a speed of 15 or 20 mph. Then, 
when the front wheel crosses over 
the reference line, apply the brakes. 
At first, use moderate pressures to 
decelerate. Get the feel of the 
brakes. 

Make several runs, applying both 
brakes together. Strive for mini- 
mum stopping distance. When 
you've reached the point where 
you’re stopping within the shortest 
distance possible, you’re ready for 
the next speed uta&e. 

Increase the acceleration speed 
by 5 or 10 mph and repeat what you 
did in the first accelerating/stopping 
stage, Starting off with moderate 
pressure on the brakes, gradually 
increase braking pressure until 
you're stopping in as few feet as pos- 
sible. 

After youVe mastered the second 
stage, increase speed yet another 5 
or 10 mph. Again, start opt with 
moderate braking pressures. On 
successive runs, as you gain famil- 
iarity with the brakes, continue 
applying them harder until you've 
attained your minimal stopping 
distance. 

By mastering one speed stage be- 
fore you move up to u slightly higher 
one, you don’t overextend yourself. 
This is the old one-step-at-a-time 
theory, 

Y F ou need to sensitize yourself to 
braking pressures at different 
speeds. In time, you’ll learn the criti- 
cal point between maximum brak- 
ing and wheel lockup. 

Rolling the throttle 

At first, you may find it difficult to 
operate the front brake hard and 
blip the throttle during downshift- 
ing, The trick is to roll the throttle 
on and off with the side of the 
thumb. Of course, during downshift- 
ing you must “fan" the clutch lever 
(let it out) to take advantage of en- 
gine compression. 

With practice, it's possible to stop 
a bike travelling at 60 mph in as few 
as 1’fO feet. With practice. You ran 
cut stopping distance dramatically 
by learning how to use your brakes 
properly. 

Ro find yourself a descried park- 
ing lot or bock road and start learn- 
ing how to stop your two-wheeler . , . 
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Even if the power company falls asleep, 
Panasonic can still get you up on time. 



ZAP! A lightning bolt hits a power line. 
The power stops. So does the TV, the 
washer, the refrigerator. But not 
your new Panasonic FM/ AM electronic 
digital clock radio (Model RC-320) 
with Sure Time, the Panasonic backup 
power system. 

Let's say the power fails at 4:20 AM. 
Your Panasonic automaticafly switches 
to Sure Time power {Panasonic battery 
Included). While the numbers black out, 
the clock mechanism keeps on working. 
When the power finally comes back on, 
the Panasonic automatically switches 
back to AC. The alarm is still right on 
time-7:15 AM. So are you. And it there 
is a power failure and the battery is 
weak, a flashing light will remind 
you to reset your Panasonic and check 
your other appliances. 

And the RG-320’s features don't stop 



there. Regular lime in one window and 
your alarm setting in another shine 
with easy-to-see fluorescent lighting. 
The time always stands out because 
the automatic dimmer control adjusts 
the brightness of the numbers to the 
brightness of the room. And with our 
"childproof controls, even mischievous 
fingers will find it practically impos- 
sible to upset your time/ alarm settings. 

Panasonic has seven electronic read- 
out clock radiosand six digital clock 
radios. All have advanced features. All 
let you rest easy. 

Remember, what time you go to sleep 
is your business. What time you wake up 
is ours. Pleasant dreams. 

Cabinetry in Simula lutf wood. 

Panasonic. 

just slightly ahead of our time. 






SCIENCE WORLDWIDE 



Fuel for long space trips 

Recent work at Cornell University 
has. raised hopes for a new and exot- 
ic rocket fuel, metallic- hydrogen, 
which would he many times more 
powerful than current propellant*. 
If hydrogen, the lightest of all ele- 
ments, could be turned into a stable 
metal, it could be used to power 
Spacecraft on I on g- range 1 missions 
that scientists can now only dream 
about. Hydrogen in metal form 
might have up to 10 times the power 
per unit mass of existing liquid hy- 
drogen fuel. 

At Cornell, scientists headed by 
Or, Arthur L. Ruoff took a step to- 
ward realizing the dream when they 
converted a small amount of xenon, 
a gas present in the air, into metallic 
form. 

Ruoff produced the metal by sub- 
jecting frozen xenon to a pressure 
320*000 times the pressure of the 
Earth's atmosphere at sea level. 

The Cornell scientists imposed the 
pressure on a tiny sample of xenon 
placed between two diamonds. As 
the pressure between the diamonds 
rose to record heights* the conduc- 
tivity of the sample soared more 
than a hundred billion times. The 
gas suddenly behaved as a metal. 




Xenon gas stored in glass bubble, left, is 
cooled with liquid nitrogen. Pressure is ap- 
plied by turning handle on top of unit. 



and the team knew that it had suc- 
ceeded, 

Ruoff told PM that It might take 
tip to three million atmospheres of 
pressure to turn hydrogen into a 
metal. Even if such pressure can be 
achieved* he said, no one knows 
whether hydrogen will remain sta- 
ble as a metal. 

Hut if it does. Ruoff said, rockets 
of the future might be powered by 
pellets of hydrogen injected into a 
hot chamber where they would turn 
back into gas, releasing energy. 

Metallic hydrogen might also be a 
boon on Earth, Theoretic ally, the 
metal would be a superconductor— 
carrying electricity without trans- 
mission loss. Used in power lines, 
the new metal would slash the cost 
of delivering energy. 

Buttoning up cavities 

Doctors at the National Institute of 
Dental Research have developed a 
button -sized disc that ran he glued 
to molars to fight tooth decay. The 
white hutton, about % inch in diam- 
eter, releases iluoride gradually 
over a six-month period, according 
to Dr. James P. Carlos at the insti- 
tute. In tests with beagles, he said, 
the button released about 1 milli- 
gram of fluoride a day, an optimum 
dosage For fighting decay. First 
trials on young-adult volunteers at 
the institute in Bethesda, Md. t were 
to begin East month. 

Trials on children will not start be- 
fore late this year, Carlos said. If 
tests are successful, dentists will he 
able to attach the discs inexpensive- 
ly during six-month checkups. 

The total dose in the disc is low- 
enough to be safe even if the disc ac- 
cidentally breaks loose and the child 
swallows it. 

Solar unit otters energy bonus 

The experimental solar generator 
system in the photo above, right, 
produces electrical power at the 
same time it warms water circulat- 
ing through a solar heat collector. 

In the system, designed by Ger- 
man engineers from the AEG Tele- 
fun ken Co., 10 percent of incoming 
solar energy is converted directly 
into electricity in ISO silicon celts. 
Part of the remaining solar energy 
that goes to waste in conventional 
systems is used to heat wa ter circu- 
lating hchind the cells. The energy 
bonus is made possible by using the 
solar cell array as the absorbing sur- 
face of a shallow collector. 




German solar collector cuts energy loss. 



The U.S. Department of Energy 
has been experimenting with simi- 
lar systems for the past year. And 
scientists in this country repent that 
the theory has promise for home 
heating and cooling applications. 
Liquid circulating behind the Front 
panel in such tie vices carries off heal 
that would otherwise reduce the ef- 
ficiency of the electricity 'general 
ing cells, one researcher ■ ■xplained, 

Robot raises F-16 production 

The General Dynamics Corp* is us- 
ing a robot to help produce the so 
phisticated new F-lfi fighter. 

The robot in use at the company’s 
Fort Worth, Tex. division was put to 
work late last year to drill the I P HI 
holes in the graphite skin covering 
the tail of the Mach-2 fighter. The 
company was to shift the robot to 
another assignment this year — 
drilling and routing access panels, 
The robot should be able to work 
about three times as fast as conven- 
tional machine* on the job. 

The fiCM robot, first of its kind on 
the production line of an aerospace 
company* looks like a gigantic artifi- 
cial arm. Its computer can be pro- 
grammed to command its perfor- 
mance in other production-line 
assignments like painting, welding 
and assembly. f*€ 
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For the price of a little fun, 

you can have some big fun. 





Jf you Ye looking for a fun way to hit 
the road, we have a couple of suggestions. 

First of all, you can buy yourself a sports 
can A really good one will set you back 
820,000 or more, but you can find something 
nice for about $15,000. For that kind of 
money, you’ll get yourself a fancy engine, two 
comfortable seats and a dashboard full of racy 
gauges. Of course, you’ll have to spend a lot of 
time and money getting it tuned up, but 
that’s all part of the fun of owning a sports car. 

For about the same kind of money, you 
can buy a 23-foot Itasca, And we’ll throw in 
everything, including the kitchen sink. 

You’ll get yourself two or three comfortable 




armchairs, a couch, a dinette, a room where 

you and a few friends can spend the night, 
a place to clean up, a kitchen where you can get 
something to eat and a closet to hang your 
clothes in. Our Chevy engine will probably be 
a lot bigger and a lot less temperamental. 

And well even give you your dashboard full of 
racy gauges. 

The choice is up to you, But confidentially, 
we think you're a lot better off in an Itasca. 

Even if you weren't considering a sports car. 

SCLasca’ 

The best way to soy good buy* 





Best thing that's 
happened to engines 
since high compression. 




I 6 LITER MCA-JET SYSTEM JS STANDARD ON THE NEW f 979 DODGE CHALLENGER.: 2 6 LITER MCA-JET SYSTEM IS OPTIONAL. 




MCA JET SYSTEM. 
A quiet revolution. 



The high compression car engine marked the start 
of a new era in automotive power. We think our 
MCA- Jet System marks another. 

If you're reaJJy into cars and drying, you 'll 
appreciate the performance capabilities as well 
as the simplicity of our MCA- Jet principle. The 
system happens to be a cylinder head configura- 
tor that incorporates a third, or "jet valve. An 




extra strong swirl of air is introduced into the 
combustion cham- 
ber through Ehrs 
valve during 
the induction 
phase to produce 
a faster more 
thorough burning 
of the fuel air 
mixture. 



(induction and 
compression phaw 



Iqnruon dnc 
LOrmbuidOn phase 




Net result; a quiet, smooth running, clean- 
burning engine that meets . . . even exceeds . . . 
the most stringent emission requirements in both 
Japan and America. With excellent performance. 

Now you see why we call it our quiet 
revolution. 



MOWET SYSTEM 
ii standard ?ne MiHubishi bum i979Do*je Corn, dnd 
CfialtngtrS and Rymoutih ChdrTifs i^pporoi. ,inri Arrows. .Jhn 
wN<h UhPdll-rtfw Qr.rJgc D-E«0 p Tfcup dnri PtymCTjtft Arrow pickup 



A 



MCA-JET SYSTEM. 

Mrisubishi cars and pickup trucks are 
5Q«d in rtie u 5 by Chrysfer Corporation. 

MITSUBISHI 

MOTORS CORPORATION 



The Mitsubishi Motors Corporation, builder of Plymouth Champ, ts proud to have 
its car nominated for 1979 Motor Trend Import Car of the Year. 
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New Datsun 3!0 Series 3I0GX coupe, here, 




It certainly wasn't love at first 
sight, hut I got hooked on the Pat- 
sun 310GX before a week was out. In 
450 miles of spirited driving, the 
front- wheel'd rive, hatchback coupe 
(successor to the F-10) performed 
flawlessly and provided all the driv- 
ing comfort, performance and utility 
I would want in a small car. At 
$53(30, the 310GX (and a hatchback 
sedan at $4820) is in a very competi- 
tive small-car market, but it offers 
such a high level of classy comfort 
that when you slide into some of its 
competitors, you’ll feel you're at the 
wheel of a garden tractor. 

With 1400 ccs up front, it won't 
mow down all its competition. But 
the 310GX is a lively package that 
weighs in at 2000 pounds, measures 
182.2 inches overall and is on a 94.3- 
inch wheelbase. I know it’s an ugly 
duckling, but with the 310GX, looks 
aren't everything. 



Turbocharger for 924 




New turbo cranks 170 hp from 19B4 cc. 



The indicators that this Porsche 924 
will run circles around sports cars of 
similar displacement (1084 cc) are 
the nose slots, hood duct, tail spoiler, 
new- wheels — and a logo on the rear 



deck that reads 92 4 turbo. You'll see 
it soon — and hear the whine — when 
it goes on sale here. Next month 
we ll have a Firsthand Report on the 
170-hp turbo from Mike Lamm, West 
Coast Editor who's back from visit- 
ing Porsche in Stuttgart, Germany. 
The base 924 (now $14,000) gets a 
five-speed transmission this year. 



Mid-engine BMW 




BMW M-1 owes its fine lines to Giuglaro. 



Wanna race? With 27? hp for the 
street version, you'd be tough to 
beat; if you take to the track for 
Group 4 racing, 470 hp is the power 
output; and if you want BMW' to put 
your six-cylinder in top tune, you 
can expect 800 hp. The in-line Six 
displaces only a cupful over three li- 
ters, uses four valves per cylinder 
and is mounted longitudinally amid- 
ships. BMW designed the M-1 for 
racing but has begun series produc- 
tion for the road, Several hundred a 
year are expected, and it's still to be 
decided if we'll get a road version 
here. If so, it'll be the raciest, most 
expensive in the BMW lineup, which 
for '79 consists of the 320i, 528i and 
7331 sedans, and the limited-produc- 
tion 6330 Si coupc. 




Turtoo version of the Porsche 924 
will offer astounding performance, 
but at a premium; price should be 
around £20,000. 



Mazda 626 

Mazda introduced their CapelLa in 
Japan last fall. The two-model series 
includes the four-door sedan, shown 
here (note the front-fender mirrors, 
tipoff that it’s a Japanese version), 
and a two-door sport coupe. The 
company just introduced the car 
here as the Mazda 626, In size and 
price the 626 is a hit more than the 
successful GLC model. By the time 
this issue is on newsstands, we’ll 
have seen and driven the 626 models 




Four-door Mazda 625, step up from GLC. 



and scheduled a full report. Mazda 
engineers promise the 626 will be a 
high-quality, good-handling road 
car in European tradition — sort of 
an oriental BMW T for less than 
$7000. They certainly kept their 
promises about the GLC and RX-7, 
We’ll see about the 626. 

Restyled Corona 

Toyota has redesigned its Corona 
lint? for 79, There's a four-door se- 
dan, five-door hatchback (don't mis- 
take it for a VW Dasher) and a sta- 
tion wagon that’s been stretched to 
178.7 inches on a 99.4-irtch wheel- 
base. The wagon's a neat machine, 
and my choice. Ell take two, W 
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PM PLAN OF THE MONTH 

PM‘s Phoenix- 



an expandable wan you can 
build for $2000 

by Robert Q. Riley and Dave L, Carey 




for our popular build- it-yourse If van, 
"Beanie Bug" (page 94, March '74 r, 
and jinked them to design a tie w /an. 
We asked that the new design retain 
the rugged, mountain-goat quali- 
ties of Boon ie Bug, but that it 
incorporate built-in features that 
would appeal tn < today's motor- 
home r, t ra ve Ee r a n d cam ping buff. 
The result is PM’s Phoenix, a 
bulld-it-y ourself van that ex- 

turn Jo p*W' r >9) 



M ost campers and vans these days 
that* re roc >my ent j ugh to live in 
sire too large for comfortable driving. 
Conversely, the compart fun-dri vublu 
rigs sire usually too small to live 
in. And, no matter what its size, 
the seller will probably want all 
the money yuu have now, plus 
most of what you'll make for the 
next five years. What the sales- 
man leaves, the gas station opera- 
tor 3s likely to get. 



For these reasons, PM decided in 
offer readers an alternative. We con 
tar led Quiru'y-Jjynn Enterprises, Ihe 
Phoenix, A riz., designer* responsible 







Futuristic aspects ol our vnn include gull-wing doors (lop), tow (rental area 
and aerodynamic styling (above). Built on a VW chassis, 11 can be converted 
into a tent-camper (left) by (wo people in a matter ot minutes. 
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1JVEARS OLD WORLDWIDE ♦ SL ENDED SCOTCH WHISKY - M PROD f ■ GENERAL WINF 4 SPIRITS CO. NEW YORK, h.Y. 







HOW TO ORDER PLANS 

Rjf a cw-mpaeJe set Qi plans, whmft includes ten 
17x22-in. drawings and a Z'lpagB bookie 1, 
•send your check a* money order lor $15 to 
PM Phoenix Camper, Box ’1014, Rad=0 City 
Station, New York, N.Y. IMIS. AltCiw Irani 
three to tour weeks lor third-class mail add 
75 cents lo your remittance .r you prater 
Id receive faster Vst- class ms.t 



panda, tent-trailer style, into ii 
camper. You can build it for as little 
as $2000 and it will outclass many 
$10,000 rigs on the market. 

Closed up for driving, the Phoenix 
boasts the stylized exterior of a fu- 
turistic van. Measuring 13 feet 0 
inches long, 6 feet wide, 5 feet 11 
inches high, the rig is small by to- 
day’s standards. Its low frontal area 
and aerodynamic styling, coupled 
with a curb weight of only 2000 
pounds, makes it easy to handle and 
economical to drive, 

Phoenix is built on a VW van chas- 
sis, which means that you have over 
20 years of production models from 
which to choose. We paid $200 for a 
wrecked 1969 van. (Bonus: The '69 
came with the thrifty lfi00-cc}. With 
over 500 pounds removed from the 
original curb weight, Phoenix per- 
forms better than the original van 
and delivers an honest 2-i mpg. The 
ride is stock VW, soft and smooth, 

N i tr oge n-cy I in d e r-a ss i s ted gu 11- 
wing doors are reminiscent of the 
Mercedes 300SL. and they do pro- 



vide easy entrance into the cab. The 
tw o bucket seats up front allow cen- 
tral walk-through space to the rear, 
which is set up with a 6-foot bench 
seat along each side. Each bench 
seat is equ ipped with a lift-U p top. so 
food, clothes, and hunting or fishing 
gear can be stored inside. The stor- 
age area is 14 cu. ft. per side. 

Appliances are located across the 
extreme rear. The two-burner stove 



located on the left uses disposable 
cylinders. One cylinder holds 
enough fuel to cook for a family of 
four over a three-day weekend. 
These disposable cylinder stoves are 
the only kind legal without a power- 
vented hood. That can be installed if 
you need more fuel capacity. 

Our ($2000) estimated cost to build 
includes everything but the chassis 
and labor, Wt 
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Try the solution. 




Camel Lights 

1 I — ~ ■ l— fe. 4 p j L I U% . — . I life i j-fe jPli ■ j-”. fc- mM Jtll 4 U « |l in. 4. j . ajn. ,0-K I L . J : 



Camel Lights. Finally, a cigarette that solves the 
low tar/low taste problem. Because only Camel 



l ights has a richer-tasting Camel blend 
formulated for low tar smoking. 

At 9 mg tar, it delivers all the satisfaction 
that’s been missing from ordinary low tars. 

Satisfaction. Only 9 mg tar. 


















Warning The Surgeon General Has Determined 
That Cigsfette Smoking Is Dangecous to Your Health 



9 mg.'VJ.B mg. nicotine 
av. per cigarette by FTC meihod. 






with a trial membership in the oldest and biggest o 

"how-to" book club in the world— the Popular Science Book Club! 




As a Popular Science Book Club member, you'll have an opportunity 

to choose from more than 200 superb, up-to-date books 

every year — books on house building, energy saving and 

insulation, home repair and improvement, appliance 

repair, wiring, electronics, plumbing, woodworking, 

furniture building, cars and car repair and many \ 1 

other do-it-yourself and scientific subjects. 











2258, THE ENCYCLOPEDIA 
Of HOUSEHOLD PLUMB- 
ING: INSTALLATION AND 

REPAIR by Martin Clifford 
Pub at $1495 

2266. THE COMPLETE 
HOME CARPENTER edited 
by George Daniels Pub 
at 514,95 

2269. THE REPAIR AND 
MAINTENANCE OF SMALL 
GAS ENGINES by George R 
Drake. Pub at $15.95 

2271. THE BUILD -IT’ 
YOURSELF FURNITURE 
CATALOG by Frank lynn 
Peterson Pub at $9 95 

2275- COMPLETE HAND- 
BOOK OF POWER TOOLS 

by George R Drake Pub 
at $15.95 



234)2. YEAR ROUND 
OUTDOOR BUILDING 
PROJECTS by Richard 
Demske Pub at $1595 

2303. BASIC PLUMBING 

by Thomas Phtlbm Pub at 
$12.95 

2304, SUCCESSFUL 
ROOFING AND SIDING 

by Robert C Reschke Pub 
at $1200 

2310. PRACTICAL AND 
DECORATIVE CONCRETE 

by Robert Wilde Pub. at 
$1200 

231 4. THE FURNITURE 
LOVER'S BOOK by 
L Donald Meyer* Pub. 
at $12 95 

2326. PETERSEN'S HOME 
REPAIR & MAINTENANCE 



2236. THE ANATOMY OF 
CONTEMPORARY FUR- 
NITURE by John G Shea 
Pub at 112 95 

0226 THE ENCYCLOPEDIA 
OF HARDWARE by Tom 

Philbsn Pub at $12 00 

2376 FURNITURE 
MAKER'S HANDBOOK by 

the editors of The Family 
Handyman Magazine Pub 
at $14 95 

0240. AUDEL COMPLETE 
BUILDING CONSTRUC- 
TION. Pub at $1995 

2348. FINISHING OFF 

by Patrick J Calvin 
Pub at $12 00 

2362. BOOK OF 
SUCCESSFUL KITCHENS 

by Patrick J Galvin Pub 




is missing write to: POPULAR SCIENCE BOOK CLUB, p.o. bo* zom, umjm. n.y. 12111 



2286. WHOLE HOUSE 
CATALOG by the editors 
of Consumer Guide Pub, 
at $14.95 



GUIDE. Pub at $1995 

2315. THE NEW YORK 
TIMES NEW COMPLETE 
GUIDE TO HOME REPAIR 

by Bernard Gladstone 
Pub, at 510 00 



How Popular Science Book Club works 



at $12 oo 

2361. OUTDOOR RECREA- 
TION PROJECTS by James 
L Bright Pub at $12 00 

0232. GUIDE TO 1976 
NATIONAL ELECTRICAL 
CODE by Roland E 
Palmqui$t, Pub at $9 95 



rowing 

Jk SIDING. 



First, |ust pick any lour ol trie books listed here 'up to 1 71 .SO worth ol 
books). Indicate your choices on the attached card and mail Send nc money now Well 
bill you later for only $1 plus delivery and handling , 

Then, about every lour weeks (15 limes a year), you II receive a Club bulletin 
describing Jh*e coming main selection anc alternate books also amiable. If you want (ho 
main selection only, do nothing. It will be sent to you automatic^ If you don't want the 
mam selection, or want alternate books, or no books, simply indicate your wishes on 
the term that comes with the bulletin and return it to us by Ihe dale indicated You will 
always have at least ie n days in which to do Thi s , but in the unli kely event that you don't, 
and you receive an unwanted selection, you may return it at our expense 

Your onty obligation is to take two more books ol your choice in the next year, 
Ybu may cancel your member ship any time after that. To retain alt membership benefits, 



you need take onty one book a year thereafter, 
DISCOUNTS UP TO 50% All books ar 



0 1 SCOU NTS U P TO 50 % Al I hooks are offered at suhstam lat discounts— up 
to 50% or more Vet virtually every book is identical to the publisher' 5 edition. Same 
paper, priming, binding, jackel. The only difference is price 






THE FURNITURE 



Finding, Fixing, Finishing; 

1 \ ZZr~’-~ 



L„ , 

t lia, t. 







Loan and mean Army Rangers 
{above) are all spit and polish on 
parade but aren't afraid to dirty up 
the uniform when it comes to their 
regimen ol training operations. 
Routine special forces maneuvers 
regularly Include paradrops and 
anHterrorist-type small-lorce air- 
strip "inserts" (below) as well as 
simulated combat drills with spe- 
cial equipment like the M-t& gre- 
nade launcher (left). 
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Keeping 'em 
rough 'n ready. 



by Jack Galub 



O h Aug; 19, 1942, American 
R a n ufe rs , < ' a n ad tan in fi i n t r y 

ami British Commandos stormed 
ashore Lit t he French port of Diepjie. 
Tile ru Silt- t L s’ seen *■ t forget was a 
man radar station; they were Tint to 
knock it mu hut. to learn what im- 
prove the rUs had been made hy the 
Germans in radio detection. 

The raid was nearly a disaster. 
Without the air support and fire- 
power they needed in punch their 
way through to the station, the raid- 
ers were driven back. Vat because 
they were able to cut its ground ru- 
bles, the radar station was farced to 
switch to radio transmission, giving 
British monitors all the data they 
need ft! to jam German radar in the 
months ahead. 

For the IhS, Army's Rangers, that 
action marked Hit' start, of a new 

(P‘f: s c f j. r, i t ; <•.■> ■ yi:^ 



Could our elite forces pull 
off an Entebbe raid? it may 
take two years, experts say. 





The test results are in! 




Jeep Pickup 



Jeep proved superior to Ford, 
Chevy and Dodge in a test of 
automatic 4- wheel drive systems. 

In an independent test of the leading 
4-wheef drive pickup trucks, Jeep Pickup 
with Quadro-Trac ' proved, that in normal 
automatic, jr had the best traction of the 
automatic 4- wheel drive systems tested. 
Better than the systems of Ford, Chevy or 
Dodge! 

See your Jeep deafer for the test re- 
suits or send the coupon to Jeep Corp., 
Literature Distribution Dept,, 37200 Amr~ 
hetn Road, Livonia, Mich. 48150, Don't buy 
a Ford, Chevy or Dodge unfiJ you read 
the facts. If you want the best fraction, 
you want Jeep! 



Superior traction 
on slippery mud! 



Superior traction 
on loose sand! 



Yes. I warn more 
In formal ion on jneo 
Pichop and (he official 
iracHon rest. 



name 



StfWJl 



siaiQ 



Sentfip 
Jccfi Corp 

Lileralure Dislfib Depl PM 01 
37200 A m rrn,- n Road 
Livonia Michjgan48l50 

Jeop Cor para liorv i aubaidwy 
O r A mc-rl e*n M olor i Cot p . 



Honcho 



We wrote the book 

on 4 -wheel drive 




”■**!* •' » ■ 



Owens-Coming, the people who keep her warm 
now want to keep her dry 



W h ] I e C w e n s- C or nh\ a F i i: e 1 g i as " 
insulation keeps her warm, ie" Owens- 
Corning rooting shingles keep he: 
snug and dry. Owens-Coming bar- a 
remarkable line ot asphalt roofing 
shingles for your borne. These durable 
shingles are made to last and last in ad 



kinds of weather. These 1 shingles are 
made in sry.es ana colors thul will ad 
c touch ot grace to your home. They 
are made by Q wans -Coming. And 
that means quality. Owens -Coming 
makes bath stand at i and Ftberglas 
based asphalt shingles. Need a new 



i oof? Ee sure to ask your building sup- 
ply dealer ot roofing contractor about 
O w etis-C:. mi rr . i s h 1 ng j e s . O w e ns ■ 
Corning, the peo- 
ple who keep the 
heat in. want to 
koep the rain out. 



OWIN' Cti*N<NG 



FlBERGLAS 



-T H *699,0 OF c>rp c a. c. r Com 13*9 

M ! 
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KEEPING 'EM ROUGH AND READY 

fConiirtuft fl ’’■' l?"' l .'lTul- (7,1 

chapter in 1 heir history, Dun ng 

itpCpI. Frank Kotins became the first 
American soldier tu kill a German* 
and Ll. Edwin Loli staled. became the 
first American killed in Europe in 
World War 11, 

More than SO years later and some 
5000 feet up, 1 watched another 
Ranker unit step out into space, 
parachutes billowing unseen in the 
night. 

Fares blackened and equipment 



muffled, the Rangers slipped 
through the woods, easily evading 
motor Eind foot patrols, The com- 
mand post's perimeter was infil- 
trated just as silently, 

Inside the division's operations 

tent, the commanding general and 

an aide looked up to see themselves 
staring into the business ends of M- 
ltSAs, At that moment, they became 

PQWb, 

The “rifle puppies, M as Rangers 
call themselves, scrubbed clean the 
operations map and slipped back 
into the night, quietly ex filtrating 



bark to a secure landing zone. Heli- 
copters immediately moved in and 
lifted them out, 

Thatcaptu re n f an ' "*• n i< m y 1 1 a i r a s - 
sault headquarters took place dur- 
ing recent maneuvers in Europe, 
Entire l",S, brigades were airlifted 
to West Germany where tsmks, 
trucks el rid fit he )■ heavy equipment 
were in place, as they always are, 
waiting to he used in a NATH emer- 
gency, 

When they go, Rangers car ry all 
their equipment on their backs, 

r Pts.me ii.>rn lu pd;jg 222} 
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The Navy's Seals {above) are 
an elite uni! of volunteers who 
have qualified for underwater 
demolilion teams, then work 
on undercover drills like heli- 
copter ‘extractions’ 1 (below) 
I r o m combat zones. Air 
Force’s AC-130 "Speclre” 
gun&tiip (below, right) mounts 
a iQS-mm cannon plus twin 
£Q-mm Gatling guns. 





ALL OUTDOORS 



Snow sport 

It's still not too late to buckle up for 
a chance to heat about IMhOOO other 
cross-country skiers over a 36Vv 
mile marathon course. The 10th an- 
nual Engadine Valley event is 
scheduled in Switzerland for mid- 
March, and only Norway claims a 
lopger trail, Engadine winners are 
expected to finish in under two 
hours while more relaxed skiers 
take their time. 

Or, strap on a crash helmet and 
thunder down the famous Olympic 
bobsled ice chute at St, Moritz, You 
sit between a pilot and rear brake- 
man on the three-man sled. After 
the run, you're awarded a certificate 
of courage, a color photo of your 
start, and a devil's vampire-blood 
cocktail at the bobsled drivers" Dra- 
culii Club. All for |50 {plus airfare to 
Switzerland). 

For snowniobilers who can find a 
flat enough course — usually a fro- 
zen lake with a smooth layer of 
snow — Ski-Doo and Polaris now 
have high-performance machines 
that report speeds over 100 mph, 

Motown fish mecca 

There was a time when, for out- 



standing sports fishing, you headed 
for Bimini, Bahamas, Wedge port in 
Nova Scotia, Cabo Blanco in Peru, 
Hawaii or Australia, It's Kt ill great 
there, but now anglers add unbeliev- 
able names like Waukegan, III.; Ban- 
gor, Me.; Milwaukee, and Detroit, 
Detroit, with its industry and sew- 
age-polluted waters? Not anymore. 
Proof that we can renew resources 
has most recently been demon- 
strated ashore at Motor City as De- 
troit rejuvenated iln downtown 
area. Now salmon have been trans- 
planted in the river, and last fall Mo- 
town had its first run of cohos with 



over 500 caught by anglers casting 
from the shores of the city park on 
Belle Isle, 

Handline tTolling for walleyes will 
start this month and continue 
through the summer, with bigger 
salmon catches forecast for this 
year as well. The city and industry 
spent nearly $800 million and 20 
years" effort to correct pollution 
that had gotten out of hand. But 
how many city park shorelines are 
there now where you can expect to 
catch a 10-pound salmon while your 
kids frolic in the playground? 

Performance boating 

Fast offshore and ski boats, the 
speed machines developed in Cali- 
fornia and Florida, are now avail- 
able nationally from Well craft. G1 as- 
tro n/C a risen, Hal ter 'Cigarette, Ber- 
tram and others. Most recently, the 
noted name of Ghris-Craft has been 
added to the list. A new 31-fuot out- 
board, a 660-hp twin atemddve, and 
a 740-hp 33-footer have been fitted 
into the Excaliber by ChrU-Craft. 

Handling fast craft requires well- 
developed skills, and because of the 
growing number of speedboats* 
Merc has produced a new $1 booklet 



available from dealers or Mercury 
Marine, 1 339 Pioneer Ed,, Fond du 
Lae, Wis, 54035. It describes setup 
methods for optimum performance, 
the alarming spins a steering wheel 
can take under sudden throttle 
changes, on- and off-plane handling, 
and even essential small items like 
sunglasses or goggles to prevent 
windlash at speeds over 50 mph. 
Trim, ballast and engine height in 
relation to speed are all touched on. 
The vivid explanations of full-throt- 
tle handling should! interest any 
boatman; from test driving different 
hulls over 100 mph, we found the 



descriptions accurate and familiarly 
scary. 

Getting the most from your pro- 
peller is covered in special detail in 
an additional $2 booklet also from 
Mercury. Pitch, rake, cupping, ven- 
tilation, torque and prop choice are 
among the topics covered, Johnson 
has a free pamphlet explaining two- 
cycle engine operation and its ad- 
vantages over four cycle. Evln- 




For driving In Ice, snow, mud or sand, itucL 
ded Centipede Traction Male, from Sonic 
Inc., Chicago, coma in RV sizes. AS well as 
compact-car and dual-wheoMruck model a. 

rude's latest publication is a booklet 
on outboard handling. 

And performance from low horse- 
power is demonstrated with an 
added spring entry to the Evirvrude 
and Johnson motor lines. New little 
twin-cylinder, water-cooled motors, 
just announced, get 4.5 hp from 5.28- 
cu.-in. displacement. They use 
breakeriess CD ignition, twist-grip 
throttle u r tins with stop buttons on 
the ends, and start in neutral with a 
shift into forward or reverse. Built- 
in fuel tanks can be supplemented 
with remote hookups, and the little 
mills will come in standard and long- 
shafted models. 

Action aid 

For gunning without problems, list- 
ings in the Shooting Preserve Direr- 
to ry, free from NSBF, 1075 Post Ed., 
Riverside, Conn. U5S7H, may be the 
answer. PM 





How last will a bass bo*i go? This one, rigged for speed by Allison Craft, Louisville, Tenn,, 
and with Bonny Robertson driving, set a record of 407.4 mph, end then added another at 79 
mph towing a waler skier. Power was from the big 235-bp Johnson. 
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The 

Crowning Touch 



Seagram s 7 crowns 1 ' any drink with great taste 
because it tastes better all by itself. On the rocks, 
or with sod a —in the classic Manhattan or whiskey 
sour— there's just nothing better, And enjoy our 
quality in moderation, 

Seagram’s 7 Croum 

Where quality drinks begin. 
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APPLIANCE CLINK 

QUESTIONS ANSWERED 



Iron bound to stop leaks 

What can we do with a General Elec- 
tric Self Clean Strum and Spray 
Iron (model FJ40WH) that leaks 
teat erf The leak nee ms to be located tit 
the bark edge of the Soleptate.- — Mr*. 
E,G, Ouimette t Biloxi, Mitts. 

How sure are you that the iron is 
leaking? According to Genera] Elec- 
tric* in most cases of "leaks" the 
complaint is not justified. To find 
out for sure, fill the tank carefully 
with water — steam button do ten. 
Lay the iron on a paper towel for 15 
minutes. Do not plug it into an elec- 
tric outlet. 

At the end of 15 minutes, check 
the paper towel. If it is dry* there is 
no leak. 

You may be spilling water when 
filling the iron, or you may be filling 
it with the steam button up. Fur- 
thermore* operating the Iron with 
the steam button up when it isn’t 
hot can release water. 

If a leak exists, there are several 
places where it might be. Since you 
think the leak is at the back edge of 
the soleplate, first investigate the 
water-level tube elbows. If the rear 
elbow is damaged, water is likely to 
leak from the rear. Replace the wa- 
ter level tube assembly. 

Other areas where leaks can occur 
(all up front) Eire at the water-level 
tube front elbow, at the gasket that 
seals the tank to the steam dome as- 
sembly, at the fill-hole gasket and at 
the dumping valve in the steam 
dome. Unless you have had experi- 
ence repairing steam irons, leave 
the job to a GE service center. It's 
co m p] i cat ed work . 

Operate, Doc 

We k ave n Corning ceramic counter- 
top, four-plate range. We wish to con- 
vert aver to a conventional electric 
model. The opening iw the countertop 
is 82 by 2! inches, lie Vf not heen able 
to find an electric range that trill Jit. 
Any ideas?— Dr, f\ Qcminin , Sher- 
wood F orest, Md. 

Get a larger unit. Enlarging the 
opening is much easier and less ex- 
pensive thEin dosing the hole to ac- 
commodate a smaller range. 

We did some starching and began 
getting discouraged when such ma- 
jor companies as Whirlpool and GE 
told us that their units were smaller 
than 32 by 21 inches. Then we got 
lucky. The Kitchen Appliance Div.of 
McGraw-Edison Co. in Chattanooga, 
Tenn., markets a Modern Maid unit 



that’s larger. There are two models: 
(X)ET 480 and <X)ETS78, (X) is a let- 
ter denoting color, for example, M K M 
for chrome, “F" for avocado and "H" 
for harvest gold. The 480 has a com- 
bination grille; the 378 doesn’t. Both 
units measure 36 by 21 inches. Just 
open up that 32-inch opening in your 
countertop to fit the new unit. 

Rust bucket 

We recently purchased a Ken more 
washing machine , IVif/i in two weeks 
tke basket developed many tiny rust 
spots. Sears replaced the appliance. 
Witki 'ft a week — set me problem. This 
time the basket wa* replaced — again, 
rust. Mow, Sears is telling us not to 
presoak clothes— something we did 
for 10 years with our old washer. 
What do you nay? — Elon J. Peters, 
Amarillo , Ter. 

Stop presoaking clothes. You were 
lucky with your old washer, or 
maybe it wasn’t desi grind like your 
new model. The basket of this model 



SERVICE TIP 

I f your etecirfc knife suddenly won't slice 
butter, let alone roast beat, pull the plug 
and make sure the blades are lalched. 




To check for *vear a /rga blades as shown 



Then* check the blade alignment with the 
blade assembly inserted in the knife han- 
dle. Plug the unit In and quickly turn It on* 
then off a tew times until It stops with the 
points of one blade opposite the hollows of 
the other blade as shown above. In this po- 
sition, Ihe points of one blade should be at 
least one- half the height of the points el the 
other blade. It they ere less, the blades are 
worn and should be replaced. 



I# you h*ve b question about any appli- 
ance, send It to Appliance Cffrcrc, Popular 
Mtafwrito, 224 West 57rrt St„ New York, 
IV. Y. 10OJ3. Sorry, but Fetters cannot he 
answered inttivitfuatty. Problems of nude 
interest wifi be discussed in this column, 



has about 1100 'A-in, die-punehed 
drain holea. Die-punching is done 
before the basket is poreelainized, 
and produces tiny raised sharp 
edges on the backside of the basket. 
In the poreelainizing process, many 
of these edges are left uncoated. 
These edges* exposed to water, de- 
tergent and/or bleach for prolonged 
periods will rust. Truly* Elon* there 
is no need to presoak. 

Hose job 

Whu t is the recommended schedule 
for replacing washing-machine itt- 
take hoses? Our machine is 16 years 
old. One of the original hoses burst 
after eight years, A replacement set 
recently deteriorated oh the inside * 
ns initially revealed by gray, then 
black spots and streaks on white syn- 
thetics. I ran a rag-covered rod 
through both hoses. The rag picked 
up black smudges, confirming my 
suspicion. I make it a policy to re- 
place hoses every five years , and I at- 
I tach a fag to the hoses with the date 
they were last replaced , Com- 
ments? — H. Wife if Pearce, Siler City, 
jV.C. 

We doubt if any washing machine 
manufacturer recommends when to 
replace hoses — at least not those we 
checked f Frigid a ire, General Elec- 
tric, Speed Queen and Whirlpool), In 
fact, Whirlpool says that hoses rare- 
ly cause problems. The only recom- 
1 mendation is to make sure you re- 
place old ho Res that fail with ones 
designed especially for washing ma- 
chines — not garden hose. The hoses 
on a washer have to withstand high 
temperature and pressure. 

Hibernating appliances 

We are moving into an apartment 
1 that's equipped with a stove and re- 
frigerator, I want to store mine. 
Should I take any precautions £ — 
Steve Wojcik, Y&ung&tawn, N.Y. 

See that the units are dean and 
place them in a cool* dry area. Cover 
them with clean towels and don't 
stack anything on them. 

Two extra considerations when 
storing refrigerators are odor pre- 
vention and safety precaution. 

Store your fridge with its door 
slightly ajar to prevent permanent 
odor buildup. Either remove the one- 
way handle nr handler or wrap a pad* 
locked chain securely around the box 
(with the door wedged slightly open)* 
to stop kids from entering and being 
trapped inside. HM 
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PEOPLE TMJC 



you 



ecial 



A funny thing happens 
u ndepastonaiamah 

People notice. 

And the ( me they notice most 
:en is the one you see here. Our 
5650 Special 

It’s not our largest, or our most 
pensive* But it has something 
out it, a certain “rightness? 
at has made it our most popular 
eet bike. And possibly the most 
pular motorcycle in America. 

Like all of our Specials, the 
0 is designed to be ridden in 
none natural relaxed position* 
le seat is a little lower* The 
ndlebars come hack a little 



look as relaxed as you are. 

"['he mellow throb of those 
megaphone exhausts does 
nothing to change the impression. 

It T s the sound of a twin. The 
classic vertical twin engine. 
Narrow and lean, its also wonder- 
fully simple and reliable. With a 
wider range of power than a four 
of the same size. So it pulls like a 
freight train without you pumping 
the gearbox. 

How well does it handle? 

Even the experts were amazed 
“Incredibly” wrote Motorcyclist 
magazine, “we found the huge 



rear tire and the altered geometry- 
on the 650 Special made it even 
more neutral and precise than the 
already fine handling standard? 

And how r does it look? The 
sleek teardmp tank, the special 
paint, chrome in just the right 
places, and that clean, classic 
profile all say one thing. 

Style* 

So when people talk behind 
your hack, you won’t have to 
worry about what they’re saying. 

YAMAHA 

When you know how they're built 



■;i 



i 






PM LOOKS AT 

3-D DUPLICARVER 



I t may sound unbelievable* * but this 
new tool doe* reproduce three-di- 
meriRtonsil .shapes in wood. On top of 
that, it "k easy tn use. I'm a novice 
when it comes to carving, but began 
to feet confident after only an hour 
of practice. The tool is also extreme- 
ly well designed. Inventor Don Las- 
kowski scrapped 12 different proto- 
types on his way to the’: bug- free *79 
production model. 

The tool works this way; Contours 
of ei pattern are traced with a stylus 
by hand and simultaneously carved 
in a block of wood by a renter. You 
have fingertip control, since the 
router-and-stylus assembly is pre- 
cisely counterweighted, Roughing 
out the shape is done first with a : 14- 
in.-dia. stylus and a bi-in. bit. Small- 
er styluses and bits are used as the 
work progresses, A ] 4j4n. chuck 
adapter allows the use of extremely 
fine hits— but you may want to add 
finiil touches with n Moto-Tool, or by 
hand. Sand lightly before finishing. 

Hobbyists, gunsmiths, furniture 
makers and antique restorers will 
find many uses for this tool. Almost 
any object can be duplicated.— Jo- 
seph R. Prtwrff, AtitiixtrtHf Howland 
Shop Editor 



SPECIFICATIONS— 3-D DUPLICARVER 

Main frirw: i(Mrl cbftHnjtlton ; lavalihg mKhmiTi 
Rbular; 1 1 ^V-hp. hwvydutr, »ndu*lTlal: modal 

&p«*d control : *i lows. any urtlkng nsm 0 to £3,000 rpm 

ATM' 74 X 3d 1 H In. high 

Minimum. Op*fatln<) (pact raquirad: 5 1 ■§ ft. 

M»«imum w£>rh plica lip : 1 4 In, di 1 * 32 In, high 
Pricin' bnic un*L *199, InelUdH 5 KfylU-H*, 1 fWIttH tilts, 
5 m pll plprlfr c-prvlnq til. (*rv|ng KHt»r>, 

*78.91; twfiid ihipp adapter lor producing vafWty 
of molding phap», Uft.SS 

Mmufacturar: Laakowaki Enterprim, Inc., 2348 Flatter 
Avi.. Indlanapttlia. Ind. 4BZ24 



Tool carved duplicates (right) of a clock 
case, oval frame and antique table leg 

With spindle carver attachment (below), 
gun stocks, long objects can be shaped,, 



DuplicsrvDr lets you carve Intricate shapes 



hardwoods 



using your own patterns. 



Bit corresponding stylus diameters decrease 
as you go from roughing (1) to detailing (3), 
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Warning: The Surgeon Generaf Has Dsterminad 
Thai Cigarette Snaking Is Dangerous lo Your Health. 










TRACTION OF 
FRONT WHEEL DRIVE 



QUICK 

ACCELERATION 



EXCELLENT 
FUEL ECONOMY 




BUILT IN GERMANY 



RACK AND PINION STEERING 



SOLD AND SERVICED AT OVER 
5,000 FORD DEALERS 



WIDE HATCHBACK DESIGN 



F1ESTR. UIUNDERCHR! 



Imported From Germany. 

Ford Fiesta is Europe's most suc- 
cessful new car in history. [Based 
on new car nameplate sales in the 
first 16 months.) It's an import 
buyers dream. A car that s at home 
on the San Diego Freeway as well 
as on the high-speed autobahn 
Fiesta— Wundercar. 

Excellent Performance, 

Performance is what Ford Fiesta 
is all about. With front wheel drive 
and Michelin steel-belted radials 
to help take you up hills, through 
mud and over ice and snow, 



Rack and pinion steering for 
direct response. And acceleration 
that will absolutely move you. in 
Ford tests. 197Q Fiestas acceler- 
ated from 0 to 50 MPH in an 
average of about 9 seconds And 
their front disc brakes brought 
them from 50 to 0 M PH in an aver- 
age of 3.3 seconds. 



Excellent Fuel Economy. 

Fiesta gives you excellent fuel 
economy. EPA estimated mpg: 



£81. Hwy. estimate: 39 mpg. Com- 



pare this to other cars. Mileage 
may differ depending on speed, 
weather and trip length. Calif, mpg 



is lower. Actual hwy. mileage will 
probably be lower than estimate. 

At Over 5,000 Ford Dealers. 

Fiesta is sold and serviced at over 
5.000 Ford Dealers and backed by 
Ford Motor Company, Dearborn, 
Mich Test-drive a Fiesta and see 
why we call it Wundercar 



FORD FIESTA 



FORD DIVISION 




WORKSHOP MINICOURSE 

USING SANDPAPER 




To ln?ar sandpaper lo size, fold neatly end 
press firmly along the line to be lorn. 



Easiest method for tearing Is to use a hard 
edge, such as a saw table, and tear as 
shown. Note that sheet Is being tom so 
halves are sized for pad sander. 



Alternate papertearing method Is to use 
steel straightedge as shown here. 




Sand large, flat surface by rubbing with the 
grain (arrow); use a backup block as shown 
to prevent scooping or dishing of wood as 
a result of finger pressure. 




Sanding across the grain (A) or with a slow 
circular motion (B) guarantees those un- 
crafts manlike abrasive scratches. 




Use a backup block when sanding narrow 
edges to avoid rounding the corners. 



T o sand properly, know the four 
common abrasive coatings. 
Flint paper wears out quickest; alu- 
minum oxide and garnet papers cost 
more, but last longer; emery doth, 
the most durable, is desirable due to 
its flexibility. Abrasive backings, 
rated according to various qualities, 
arc as follows: M A” is for flexible pa- 
pers, “C” and *‘D" for cabinet work, 
( 'E ir for machine sanding where con- 
siderable heat is generated, "J” and 
“X” cloth-backed papers for hand 
sanding and power sanding, respec- 
tively. 

Open and closed -coat designations 
refer to the percent of the backing 
area covered by abrasive grains. 
Open coats have 50 to 70 percent 
coverages closed coats, 100 percent. 
Use open-coat paper on painted sur- 
faces or softwoods where clogging of 
paper is a problem. Use closed coats 
where clogging is not a problem 
(such as with hardivood) and faster 
cutting action is desired. 

Til general, sanding begins with a 
coarse- grade paper, proceeds with 
several medium grades and ends 




non nd corners should be sanded free- 
hand; simply curl fingers to suit as shown. 



with a fine one. Don't start with a 
grade so coarse that it will make 
scratches in the surface to bo fin- 
ished — you’ll simply be defeating 
your purpose. Most furniture pro- 
jects start with a coarse ba-grade or 
60-grit paper. Between sanding with 
various grades, clean surfaces and 
wipe with a water-dampened cloth. 
Allow wood to dry; resand. Damp- 
ness raises fibers for easy removal 
during the next sanding, PM 




Sand end grain of short workpiece by hold- 
ing paper on bench surface, rubbing block 
against It, Prevents misshaping. 
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1'here are a lot of whiskies out 
there. Straights. Blends. C anadians. 

But none tran give you the except 
t tonal feel of Black Velvet Canadian 
Whisky, A premium import at a very 
reasonable price. 

Tty Black Velvet. And taste the 
Velvet difference. 
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PM's Whatsit 

'■‘Wall, 1h«r« lKo AftlghbOrhaatJ," might haw* 

b*»rv rh> undarifondioM* reaction of thl* h suithoMii 1 
In jchmaheutan, W, Gtrmofly, upon tfio compUtlen 
of whatevar If If that now i It i En hit hack yard. Your 
clout ara 01 falbwii ( 1 J It did not com* down from 
Ih* lit f „ If || the watered- down solution 1o * 

problem that hoi cauiad heat ad centre vany. Give 
up? Turn the page to find out. 



PM QUOTES . . . 

, . , Najeeb |L HuJiihy, farmer Federal 
Ablution Afinn'j administrator and ehair- 
mun of Pjtn American Airways from 
hi si recently published ( Doubled siy} book 
Cross-Wind*— An Airman Memoir; 



l, Mdny of us recall events in our lives by 
(he cars we drove, as one measures the 
age of a tree by i(s rings ... a Pierce 
Arrow roadster like ihc one I inherited 
from my elegant father in 1928, the 1929 
American Austin my doling mother gave 
me for a f hristmas present, the old Mast* 
Well with the fallback front seat from 
my student days at Stan ford -and the 
1930 Harley -Davidson motorcycle on 
which I roared like Tom Swift during 
ihose college years. There was the 1932 
Chevrotei convertible ... that Uncle 
Harry and L took to the air show at 
Mines Field in Los Angeles where I was 
fatally bitten by (he flying bug; and the 
marvelous 1936 Ford Vh station wagon 
in which Yule Law School classmate Dick 
Gal land and I roamed From New Haven 
to Smith and Vassur and the ski slopes" 





III simply need yards and yards of crepe 



Thit spring ,, should you know 
any young men whose fancy 
will turn to co wring a VW Bee- 
tle entirely with labile, the job 
will be a lot teeler than It 
would have been heretofore. 
You con thank— or marvel at, ff 



you prefer— the Wei alone Craft 
Co, of Atlanta, developers sev- 
eral years ago of the Mod- 
Podge process for adhering 
decorator fabrics to anything 
thel'li hold itllL..and a tew 
that won't. Th* firm'* Felks~ 



Podge kit comet complete 
wllh a mfe -size patiern that 
can be used fdr culling out 
fabric to cover p Seel la, plus 
adhesive and finishing varnish. 

For the hot spring colors, 
see Harper's taster. 




Petroenglish 

There's j language-instruction technique Riming favor that's acronym! red 
at ESL-for "English *i a Second Language." Iasi tally, it’s the Robinson 
Crusoe method; Ihe leather speaks nothing but English jit dass-wilh 
^charades" where required-and all printed material* are In English only. 

Does if work? A publishing company called Institute of Modern lan- 
guage* thinks so emphatically— to the point where it is introducing an 
instructional series l hat will leach non -English speakers' the language and 
impart a fundamental knowledge of basic industries and trades at the same 
time. Not surprisingly, Ihe first hook in the series is aimed at the petroleum 
industry, "A non- English speaker who stays with the program through all 
six levels, 1 ' says an IML spokesman, "will arrive simultaneously at fluency 
and a basic understanding of Ihe key oil industry processes." 

Subsequent IML texts ($4.95 each, intended primarily for company train- 
ing programs and adult education classes) are planned to cover computer 
sciences, telecommunications^ avionics and health services. The publisher 
h al 2622 Pittman Dr,, Silver Spring, Md. 2091U, 
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Whatsit revealed 

Thlt giant 1*w«r wai built fut- the 
iota purpoa* of ifltpgriing Waif* 
heat from a niarbjr midiar* 
ptwtred g an* rating plant, ft It the 
lint of Its hind, hawing h«*n «*n- 
i true to d by fha tuiptmtan of lt»«f 
netting from a control pylon ol- 
mo*f 600 feet high. Aluminum 
iheetlng It then »riw<loit*n*d to 
th* ititl to farm ihe contour* nf a 
hug* cooling chamber. Water from 
th* plant'! r*ait*r >yif«m It patiod 
through heat exchanger! at the 
fa at *f th* fewer and it cooled by 
« column of air riling through the 
central area before being recycled 
through the plant. This ti cal tad dry 
reeling, an imprevemenl ever the 
pr*wtouily employed wet cooling 
method which resulted In th* for* 
motion of moiilvo clourfi of potti- 
bly polluted water vapor. Though 
one *f th* world'! largeit coaling 
tawarc, the Schmahnuian vareion 
weight only about *n« third at 
much a« conventionally cunttructed 
lower! af concrete, Iti turfaCe area 
tolali mere than 400,000 i quart 
feet *f fh**t aluminum— enough 
to make a tiding tataiman lallvot*. 




CCC "boys"' On a reforestation project, circa J935. 



let's hear it for the CCC 

Some 45 years tfo, a federal move to gel some ol the apple- sellers of Ihe Great Depression 
off the itreets resulted m the farmarion of the Civilian Conservation: Corps. Before if was dis- 
banded in 1942, some three million men had served in Ihe CCC, resulting in a minor boom for 
the shovel industry, countless drainage canals, relating walls and land reclamation projects - 
many of which remain crumbling but still serviceable and nf least one bawdy song. 

last summer, about 500 former CCC corpsmen from 39 states gathered in West Sacramento, 
Calif., to organire the tali anal Assn, of CCC Alumni EHACCCA). Since then, according to spokesman 
Jack Vincent, MECCA has located more than 10,000 ex CCC boys. “Finding the first BOB was a 
lot harder," 1 adds organizer Vincent. C Interested alumni can write to him at 1709 Michigan. West 
Sacramento, Calil. 95691.) 

Interestingly, with the current rate of inflation, plus, the push for conservation of the envi- 
ronment and proposals out of Washington that range Irom a ’"domesticated" Peace Corps to some 
form of mandatory two-year national service, the mood of the country may not be too diflerenl 
from that in 1933, whan the CCC was born, 

The new one would be coed, of course. 




Time, gentlemen 

The odd— to u$+- opening and doting hours 
of British pubs hai r come between m any a 
good matt and bit pint of bitter,. Bui atdo- 
mol nr engineer Mite Taylor of Somerset, 
England, built himself a mobile bar stool 
that entirety tUminatet those pr it ions sec- 
ond] Hasted in transit fan from ft diking to 
Sitting. The battfry-pouered stool COS I 
Taylor four months of design time and $ -#WI 
to put together. "There may he some Ameri- 
can bar Stools specially designed for racing 
that are faster" Taylor allows, but be 
rfrfipif hti if the only one uith rear disc 
brakes, 

K eepi the u heels from lockin' up On 
those quick stops. 
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Your insulation’s effectiveness 
can be reduced if you 
don’t have a vapor barrier. 

Now, a latex vapor barrier that goes on like paint. 



Why yflu need a vapoT harrier . . . 




1. Warm moisture from inside your 
house penetrates exterior walls. This 
moisture can condense and freeze in- 
side cold outer walls. Insulation and. 
building materials get wcu frost loom, 
and heal is conducted to the outside. 




2. One coat oflnfiLil-aicl™ puts a vapor 
harrier on your interior walls, Keeps 
most of the warm, moist healthful air 
inside, Your insulation stays drier, 
more effective. Helps keep fuel bills 
down! 



Your family produces gallons of 
moisture a day. 

That's right, the average family of four 
p nod uces 4 or more gallon s of mo i st Lire 
each day, Just from taking showers. 






leriof damage. The lack of a vapor 
barrier inside is the major cause of 
paint failure on the outside; peeling, 
blistering, staining can occur, Insui- 
aid keeps up to nine Times more moisture 
inside. 

Eitsul-aid exceeds FHA standards. 

Minimum property standards of the 
Federal Housing Administration call 
fo r a v apor ba rri e r h a v i ng a vapo r Iran s- 
mission rate not exceeding f perm to 
he installed on the warm side of the 
walls (except for up furred masonry 
walls)Jwjfu/-ji/d more than meets this 
standard. 



Washing dishes. Washing and drying 
clothes. Cooking. Breathing and per- 
spiring And if you have a humidifier, 
you'll produce gallons more moisture 
ewn 24 hours , 



Independent tests show nne coat of 
Irtsul-aid can cut heal loss through 
walls up In 20%, 

It you're planning on painting, plan 
n n us i ng l ns u hai d A nd rc m e m he r . . . 
you ea n do it j usi a room at a time, and 
only the interior walls that lace the 
cold outride, in most rooms, that’s 
just one or two walls plus the ceiling 
i hut only d beneath cold attic space). 
Amt vou'H cur hear loss through those 
waffs up to JO'-y, 



Infill-aid helps prnlcet 
exterior damage, too. 

Vapor from inside your 
home - pc net rating exterior 
W eills - also causes ex- 



YourGliddcn dealer has a keep the 
Warm inside" brochure with the whole 

story. And he has the 
Insul-jid you need 
to do it, 



Glidden 
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ISN’T HONDA 



ISN’T 
ONE TOUGH CAR, 
MY NAME 



\m Speaking as a Honda, 1 love my 
Subaru. I love the front wheel drive and all the features that are standard. 

I love the gas mileage too. This Subaru 4 Door Sedan delivers an 
estimated 43 highway mpg and ^ estimated city mpg using lower cost 
regular gas. (In Calif., it's 39 estimated hwy. and @ estimated city mpg 
using unleaded)* 

And believe me, I know from years of experience that Subaru builds 
a car that's tough. So it’ll last. 

Visit a Subaru dealer And tel I them Honda sent you. 

For your nearest Subaru dealer call 800-243-6000 toll free. 

SUBARU INEXPENSIVE. AND BUILT TO SWT THAT WAT. 

* iiwg C PA osh nuilf* Im nuniMl UNrtamiEiNien Um? I'htmiarntJ city mnp for comparison* Ybu* mi leapt* may drftei l-h Ur.vmg speed. wuaifier candilmru *nd 

tnp innaih AeiuNf nuiv mii>i.iqt' <jvi l> prinbabiy bv *ss Ihan ni;1lntDtt Aclvsi oty mikrau* wils bw Icruun hrAvy ftorhe ’w Conr. I'.a-i i SCh .,1 ftflj i'jri'OO Ci 

■ttSubJHU of Amntkrt . 19?$. 



ontlnortl 
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Own the World's most perfect watch... 

The only "PURE-SOLAR” timepiece in existence. Guaranteed to outperform 

any watch sold today... or costs you nothing! 




Die Sunwatch... never needs batteries... accurate ta within 1 second 
per month... virtually indestructible, beautifully styled 
sport/dress watch. 



An bii| in Bering.. 1 design break thru ugh In ipaEi ag* 
timekeeping tec hralogy ... that non makes all other 
watcfaps obsolete: ■ 100% 5 Un~ poured, ng batteries 
that pec rl replacing Wi Cleaily visible hy ray or r.gm 

■ Unique side -window view, simpiilies reading ■ Built- 
in compufe r calendar - mg need to Ever re-sei the watch 
{ Nol even in 31 -da y month § a ltd lea p years' ! ■ Li n preced- 
enteb accuracy - >a.i program ihe Siiowa toil's computEx 
la sta y aeetiralE wilhiu 1-secgnd per rtiDnlh 

A - Slate OI Thi Arr ilmepieCS that combines SOlar 
age eotrpy etflcktrcy With M unique ladling ot 
lulu rll tic PleganCd and Utility 10 years ago Hlfl 
Sunvraich was an idea yeafs ahead of its time. on m 
drawls board of Rqqbi Ftichl, a noted ss-aert in solar 
energy, integrated circuitry and eomouieii chip technology 
As a result ol these years of costly end extensive 
research Mr Rielkl'sdttam of a period watch has been 
realized, and (his jb new av3.ilattie through the Siarsim>e 
Group, a Galilotnia-lsased mutating wgani&tiQn specially 
lug In unique, innovative products 
The objective In producing the Sun witch was to 
put in end to *11 the dllllculElBs other w alette ■ 
ersat# For instance, wfth ibe Sunwatoh you will never 
have to worry aboul accuracy again Far If? ie si af your 
life, you will kngw you are an time - almost to the 
second 1 Tog wi II a I so never agai a stop io check the time 
only la find itiat your watch batteries are dead. The 
5unwatc.lt powered by stored iiglti energy, never needs a 
battery replacement 

Anntktr Important leal ur* Ib that you don't h evo to 
itraln your dyes Id read (ha numbers id bright sun 
or dartt rooms as with ether digital am: conventional 
watches. The Sun watch ha; 4 built-in varying light 

inf# initiate which agEonal ical I P ' adjust to Ihci Imncd'ati- 

light conJi cions malting 1 1 easy to read at all limes, day 
or night These necessities oi cwrsct nmeheeamg are 
odw possible for the I If si time with itiis remarkable 
achievement In watch ceslgn. 

Technical Dais A Special Fiaturns: 

■ Tiny silicon solar power colli ate ihe incredible 
power source; they are constantly being energized from 
natural sunlight or even an ordinary Light bulb while you 
are wearing your watch The watch operates on litis 
stared light energy and will work even after being kepi in 
a drawer or suitcase Ten several days However, should 
storage In darkness lor a long peiiad result in the watoh 
losing its charge a new hours m ita sun lor overnight 
under a tamp: will charge it back up to normal iNoie if 
this happen sand (the watch display loses its charge due 
to a long period of darkness.. Ihe internal Operation 
continues on keeping ihe same accurate time. Theietore 
upon re-charging the watch, the display raadoul will 
show the correct. up- in -dale time, lust as If the watch 



had never ids! its charge Th s is been use the display 
will a u-tonra neatly shut off at Ida charge levels, leaving 
enough energy tn continue the internal lime -keeping 
1 unction si 

■ No Reselling Needed Until 2100 A D I Thanks to 

its own specie 1 1 red Micro-Circuit Computer, the 
Sunwatch is electronically programmed to display line 
correct month a«l day with NO resetting lor che nejci 123 
years' |Df course in 2 or 3 seconds you can easily 
change the time |qj any outer di splay | at your option 
should you need io change time zones, etc 

■ Par in wontly Sealed Lman Maduio, protected! by 
U S and Foreign Patents until 1992 encapsulates all 
energy ceils, solar panels quartz crystals. Computer' 
On ■ A -Ctitp. Readouts, etc This he rme ileal ly ■ sealed watch 
module is also titled with a special gelatin which absorbs 
tremendous shock, nuking ihe Sunwatch virtually the 
Mast Indestructible Welch Ever 

■ Camp lei eiy Waterproof I You can safely suspend It 
in billing water lor 3ti minuses'- li'a because &r the 
permanent lexan seal mentioned above 

■ Shock Rdtistbbl to 5000 G’s i toil can literally 
crash ti into a rug surSacw* brick wall at 90 M P H 
withoul noticeable effect 1 1 



Free Custom Engraving: At your request, each watch 
win be hand eng raved with your name - or any name you 
specify!’ to label and personalize it yours for a ti fori me 




Limited Warranty is four Protection, The SunwalEti 
is coveted tiy a 2 year limited warranty issued by Riehl 
Tune Corporation i Manufacturer of die Synchrpnar 2iDQi 
and Inclutetf with vow watch A copy of tlw warranty may 
also be e&tamod ires of charge by waiting to Siarshiw 
Group, 924 Anatapa St . Sania Baitwra. Calif 93101 
This warranty gives you specific legal rights, and you 
may also have other rights which vary from stare to 
slate 

Nevar Needs Ratiirlai. Tiny silicon solar cells gather 
and store Energy from sunlight, daylight, Even an onfmaiy 
liglutbulfo What a relief never to replace batteries" 




Na Riaitllng - Ever. Micro circuit comjiuier is prcgram- 
meti to display Die connect montii and day wilh m resetting 
until 2100 A D 



■ Temperature and Pressure Resistani I feeze 
Sunwatch in a block of ice lor a year or wear in 75D feet 
deep without damage.! 

■ Natural Side-View Window lets you tell Ihe lime, 
(Jay, an a flare without iwra ting your aim into an obvious 
awkward position. 

■ Continuum Seconds Display - Useful lor pulse 
raking, stopwatch timing, eic 

4 Dittireni Readout Modes: Mode Displays 
ihe time m hours a nd minutes fas shown; Mo-da »2 , . „ Dis- 
plays the m omh and day In numerical form ti a .,313 lor 
March 13). Muds S3... Oi splays the day ol the week 
i alpha iormiand ihe seconds counting ofl (i.e TU 4H lor 
Tuesday, and 4B seconds after the minute display m 
Mode fcl.i Mod a fid. ..Gi splays the leap year status, 
and ihe programmable speed calibration selling that the 
watch is currently set at il.e 23 45. The llrsHtlglt"0" 
means that this current year is 2 years alter the mast 
recent leap year. The next 3 diQH$, toll you that your 
Sunwa ich is operating at a speed setting ol 3 45 This 
se t(i ng can be changed by yen in j y &t second & to a nywkre 
between a range of 0 GO to 7 77. This allows you to 
adjust your watch speed to compensate ter local climauc 
and magnetic conditions etc Altera Utile experimentation 
you will soon lind Ihe proper se tting lo keep your Sumralch 
accurate to within an unprecedented one second pdr 
month That's 5 times heller than Ihe latest Guam 
ACCutmn' 

i he exciting Sunwa in oilers split -second accuracy 
S3 sco pit solar energy and advanced desrgn lea lures all 
packaged in a striking, contemporary styled timepiece 
thal Is uirtuallyindesLmctibJe oven under the most so vert 
conditions. The He Ti: Cl Watch Cl a lifetime for Business 
People. Professional's, Teachers Athletes, etc. 



inf! pnuraophu tehmd me watch and iius advefusemeni Our 
ub-GcJive is Id acquaint ymj m d sliaighl lOnidid mir>rtw with Ihfi 
hoflEsl rads and teaunES nr a timepiece that we .ami several 
rln.-on: cunenl ^iinwaEuh Cwiwtel genumelt OsIievc In EK LUd 
most advanced most pracucis witch m production nmay «e r-av® 
altemriHC Id |hll ypu is muen as- poss-UlL' hml. 1 the SiiUh-sfcn 
because we know it soroehniBcin tedirticiiH ternake an uiieinge^ii 
d-jic'ias rg dncisinn n' Ihis ’npe’tance Iruir. |L j st a tew wnfls d id 

P*ClLHES 

Stipuld ynu Uddide U) U> wdaiing md using one wa « II snpavt ymw 
i-i'nc m n ioa send it io m bv united Parcel Servce 

V US-'PS d UPS dresn 1 scrucn f Dur aran Vcl mm hav? 2 wr?nk 5 En 
ineriuv try it on cor an* aid see fur pomseir now ncrccoie nus 
a!-h actuaif :s e yfru ri#cidE yuu dnn ! cate In Laup M tur any 
rea san ^u cam ieLui-i ti lo us .within i week 5 al receipt! lw a promot 
rniunC d; a credit Id your cha- ge cam 



Credit Card Ordirs Dali Toll Trie 1 80G-23B 6945, 
•xt. 1045. Cam Residents Gall:S05-96B- 7 TflT. 

Note: Tlraysanils offladlw mnflalsflf tftli u &ura sntar''lEiiie|*H:« 
luva iMBfi Midi natiHiivid# lor » titah at Shoo or nori. 
ftneent ensi reduEtlgm? In eartaln qa mpDJiflnt) now main tha 
watch Much nHt« afi&rdable [ih co jpan htlaw] *nd une ol 
tha b»El tlmakev ping I nvtatmants you an mpk# today. 



Sfonhinv Croup. 

924 Anacapa St .Oepi 66V. Sanraftartjara.Cft S310I 

□ F lease man me Surwaichsi m srnan. slim 1 styled 

:.i,i:nlev% ji«I Fpi ijr.i F ius-pa *atf 1 will «eai the waruh Ipi 
15 days ition il oat MtnpteMly sat shed may teturoitrai a lull refund 
pi cHiitnasu pnea Frease add £3-95 per watch sh^ng i insurance 

□ PlEa£fisenar.u Surwaichisi ^h3 p-Aaus-n mih maiehmg 

banc - cnlysi&a 9& each m not completely satisried return irtnr 3 
Ml relgnd ol purchase price Please add S3 95 per watch shipping 
ami insurance 

Eraribfifld i& S CtiftCk » MDPO Order iCahl tesidems 

add 6 % sales 14* 

□ American Eif*R 5 QVISA lE^nkAihtticaidl 

n easier Charge DOmer 5 Club QCarie Giancoe 

Credit Cam. h. M C 6ans n 

Issue Date Eip Date 

Sipnaiur* _ 

Name to be enpraved 

Name 

Address 

Clty/Sim/Zlp 



‘ 19 V6 StuiMdl Inc 
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Make this chisel holder 
from scraps 



T his little chisel holder will pro- 
tect the cutting: edges of up to 40 
tools, and you can build it in a single 
work session using scrap lumber. 

The rack stores tools properly — - 
with their blades suspended iri air. 
rather than stuffed in a drawer. It 
also makes it ea&y to identify and 
grab the one you want because you 
won't have to sort through a pile of 
tools, Best uf all, you can take holder 
and chisels to where you're working, 
and that's always a plus. 

Our holder is made of 1x10 pine 
stock, although you can use 3/4-in. 
plywood. A drawer fits In the back of 
the chisel holder for storing 
sharpening stones, oil and other 
odds- and -ends. The drawer pieces 
are scraps of 1'4-in, plywood. 

Begin by rutting the two side 
pieces (A). To assure their being 
identical, lay out one piece using the 
dimensions given and cut it out with 
a sabre or bandsaw\ Use the first 
side you rut as a pattern for cutting 



out the second side. 

Next, cut the shelves 
(B,C,and lb and bottom 
(E). The hole diameters 
are sissed to receive the 
handles of most chisels 
and keep blades 
from touching and 
nicking each oilier. 

Long blades may 
have to rest on wood 
below. Check your 
chisels anil if your 
handle sizes vary 
bore the various 
holes to suit. 

If desired, you can add a decora- 
tive cove to the front edges of the 
two sides and three shelves, as 
shown in the photos, Thm is easily 
done if you use a cove cutter attach- 
ment in your router. 

Test-fit all pieces and check for 
square, Then sand all exposed sur- 
faces and assemble the ruck Using 
white glue and fid finishing nails. 



Set the assembly aside until the 
glue dries. 

Cut drawer pieces (F, G, H ami I) 
from plywood, using dimensions 
shown. Sand exposed surfaces and 
assemble drawer with brads and 
glue. If drawer binds, free it with a 
silicone lubricant. 




After thr glue dries, finish the 
chisel holder as desired, hut remem- 
ber that it's beat if chisel edges do 
not touch paint. If you prefer a natu- 
ral finish, your best choice is two 
coats of polyurethane varnish. — 
Witt Martin 



MATERIALS LIST— CHISEL HOLDER 

K*y PC*. S\zm *h(l dMcnplHpn (uni) 

A a k IJVf pine (SHJesI 

e 1 ** N ZV? K *3W pin# (Hop i.MiP| 

C 1 Vh 3^« 13V pin# (madid shell? 

D I Jt IF, k U'V Pi-* Itwlfcyn 

E I U i lit. * t3', |- p«nj (twltonl 

F I -u x 3 * MV plywwd wttw *rcnq | 

Q ? "■* plywood IdiWrfn lld#S|- 

H t ' , * 2U x 13*1 UVwiMJii itlrjiww 

t 1 'iHk 12' 'i" pHjfvrtmd (drawor ptiDpm) 




Small drawer In back Is perfect CKhf for 
honing atone &. knives, other small Items. 



7 QD 
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SWIFT SURE POWER 
TO GET YOU HOME 




At times like this, you 11 be TROUBLE-FREE RUNNING, performance than going fast It 
> glad you own a Mercury You can depend on Mercury means maximum boat stability 

Because when it comes to deliver smooth, full power and better handling through 

f to sure, dependable power, season after season Because advanced lower-unit design. 

I Mercury is engineered for fail- only Merc has And increased fumin 

! safe performance MerCarb fixed-jet power and less 

C1ID - ctjidtc carburetion that auto- chance of cavitation 

QUICK, SURE STARTS. matically meters the I — with Quicksilver" 

The Merc exclusive solid precise fuel/air mix- B -. irnu J Hi Rake™ cupped 

estate Thunderbolt" CD sealed ture from idle to top I ™ propellers that bite 

i ignition delivers up to 40,000 speed MerCarb u \ — * — - — and hold better than 
t volts of dependable starting carburetion is factory- *^ 1 " rgMrv _ l ordinaty props, 

i power. Self-clean ing Perm aGap tuned and never J Fail-safe perforrr 

! spark plugs fire a hotter, faster needs adjustment r ance.lt's engineerec 

i spark around 360° electrodes \am into every mid-range 

M they usually last for seasons ~ ■ 'F" 1 „ i Mercury outboard 

i instead of months) And your PERFORMANCE* from 40- to 1 40-horS' 

l Mercury will never need an ig- Mercury speed is power. At times like 

i nitron tune-up for the life of the legendary But there's r v this, you shouldn 't 

? engine. more to Mercury mf L- settle for less. 







ANNOUNCING 
4WHEELDMVE CHEVY LUV. 

A TOUGH HALFTONNEH WITH A BETTER MILEAGE RATING THAW MANY CARS. 

1 he Series 9 Chevy LUV model with 4-wheel drive is brand-new and a winner! 
Motor Trend magazine presented this tough import with its “Truck of the Year" 
Award. It features impressive fuel economy, solid engineering, traction, drivability, 
and plain ol’ fun. A 2-speed transfer case, free-wheeling front hubs, styled spoke 
wheels and all-terrain tires are standard. Now at your Chevy dealer. 




EPA estimated MPG, 21 in CaFrl 
fleni&moef Compare this estimate to 
the eslimatud MPG of other vehi- 
cles You r mrleijQe may diller. de- 
pending qn your speed, kip lenglh. 
weather and 4 -w he e I -drive usage 



Tough independent Iront 
suspension with Irnnl siotn 
I ize r bat helps. -a L jso r b h i itn o 5 



Tighter turning Ctrfile 
lh^n any full-size a - 
wheel -drive pickup 



BUILT TO STAY TOUGH 








CAR CUNIC 

SOLUTONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 




Cranky dipstick 

The manual for nty 1973 AMC Hornet 
the crntikcvxi' h<ddn five quart ft 
of o it t My engine dipst irk shown that 
the crankcase is full after four quarts 
are added, / tried a new dipstick. It 
confirmed what the old one showed, 
B'fto's tying r , r the manual or the dip* 
stick? — Ray Sarg, n<y address given 
Probably the dipstick tube. Could 
be it was mispositioned in the on urine 
to begin with or somehow slipped 
down, In any case, I'd fill the crank' 
case with five quarts. Pull the dip- 
stick, note the nil level and stamp a 
reference mark at that level. Use 
this new mark as your FULL indica- 
tor. 

Got to be this or that 

About 1500 miles ago 1 had a rebuilt 
SSO-cu.-in. VS engine put in my ’7h 
Pont far. The engine’s been popping 
bark through the carburetor , with the 
noise especially severe under heavy 
acceleration , Two mechanics have 
looked at the engine and associated 
systems. They fiddled with, adjust - 
m ents o r tch a tr ve r befo re th ro u? i j ig i n 
t he towel. You're my last hope.— Bru- 
no Mayer, Pittsburgh 

If it isn’t outside the engine, it’s 
got to be inside it. 1 Faced a similar 
problem with a friend’s Ford about 
10 years ago. We removed the valve 
covers of his rebu ilt powerplant and 
found that one of the rocker arms 
had been installed backwards, caus- 
ing the pushrod to hold the intake 
valve open. As the fuel mixture 
burned, the flame shot back through 
the valve seat and intake manifold,. 
You take it from here — the engine, 
that is. Right, back to the guy who 
sold it to you. 

Perkier Omni on the horizon 

Three months ago l bought a new 
Dodge Omni with four-speed manual 
transmission. From the day 1 drove 
it out of the showroom it's been hesi- 
tating— surging as the service de- 
partment calls it — at speeds of 50 
mph and up. I n eighttrips back to the 
dealer , the engine has been tuned and 



calibrated fo the n f> ' degree. Now they 
ho y the problem can't be solved. Can 
you help? — Fred L, Or l off. H’rl/o- 
wi ck , Ohio 

I have to assume that all this tun- 
ing up was done properly, that all 
vacuum connections are correct and 
tight, and that carburetor parts are 
okay. If this is all true, then I would 
have the dealer check the provisions 
of service bulletin 14-1H-7.8. It .states 
that 1978 Omnis and Horizons with 
manual transmissions may he load- 
ing up with gas, which causes 
“driveability" problems. The condi- 
tion can be corrected by removing 
the secondary choke blade t which is 
the one toward the rear of the car. 
The lix applies to models built before 
May lb, 1978. 

Gasworks 

What about this propane-assisted 
method of making ra rburetar adjust- 
ments. What’s it all about? WTty is it 
used ? — AnfJioiay Btake, Fforunswick, 
Ga. 

It’s “all about” on-the-nose idle 
mixture adjustments. The catalytic 
converter is so efficient that the 
emission level of carbon monoxide is 
too low to be measured precisely by 
infrared exhaust analyzers. This 
makes it difficult to tune carbure- 



tors exactly. Complicating the prob- 
lem has been the advent of difficult- 
to- remove, idle* mixture-screw limit' 
er caps. It was once possible to take 
off caps and increase the richness 
of the fuel/air mixture to get a CO 
measurement. 

The propane enrichment proce- 
dure makes it possible <and simple) 
to adjust the idle mixture. Propane 
gas added to the fuel mixture pro- 
duces an effect, similar to enriching 
the mixture by turning idle mixture 
screws, As the amount of propane 
metered into the engine is gradually 
increased, the fuel mixture becomes 
richer and engine rpm rises. 

Automobile manufacturers have 
issued specifications that give the 
maximum rpm level to be attained 
with the propane enrichment 
method. These specs are on the vehi- 
cle emissions decal that’s glued un- 
der the hood of the car. If engine 
speed increases to the specified rpm 
when propane is injected, the idle 
mixture is okay. If the highest rpm 
level reached by the engine is below 
spec, the idle mixture is too rich and 
an adjustment is needed. If the 
highest rpm level is above spec, the 
mixture is too lean. Adjustment or 
repair of a vacuum leak is neces- 
sary. 

Ford cars have used the propane 
enrichment method starting with 
the 1975 models and Chrysler with 
the 1977 models, GM started the pro- 
cedure with many of the 1978 mod- 
els. 

Disco beat 

/ have a 19711 Buick Century station 
wagon . F ram the beginning , a loud 
tapping noise has come from the en- 
gine. The dealer claims the noise is 
not being made by a valve lifter and f 
shouldn’t worry. The Buick zone rep- 
resentative has checked the engine 
and he concurs with the dealer. The 
|Pfesse Turn ra page 74} 



The rest 
of the story 

You think you know everything you 
need to know about the carburetor air 
cleaner, just because you change the 
finer often? A dirty filter has a 
choking effect on the engine that consumes 
fuel and, in time, leads to starting problems. 
But. did you know that (he mnocent-lookrng 
gasket between the air cleaner housing and 
carburetor air horn could damage the engine? 
It Ibis gasket is cracked or missing, dirty 
air is drawn into the engine's innards. With 
some carburetors, a gasket that isn't 
positioned squarely on the air horn can 
interfere with ghqke plats movement. Now you 
know everything you need 1o know about the 
air cleaner, so act accordingly. 
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['Co.rtfi.nLto 1 fra n page 73) 

nm>rr is loudest when a stethoscope 
listening tool in held against the tcw- 
ter pump. The sound is rhythmic , 
Please help. My warranty is running 
out. — C . D. Parker, Durham, N, C. 

This reminds me of a problem that 
some '75 Cadillacs had. Their water 
pump attaching bolts were slightly 
too long. The fuel pump lay near the 
water pump. Every time the fuel 
pump arm was on its downstroke, it 
made contact with the oversize bolt. 
To find the violating holt, we backed 
out each bolt, one at a time, until the 
noise stopped. When the offending 
bolt was uncovered, we put a flat 
washer under its head to “shorten” 
its length. This is worth a try. 

Geiger counter not needed 

The automat ir transmission of my 
1977 Mercury Monarch developed a 
slight leak at 5000 miles. Pm losing 
an ounce of fluid a. week. The dealer 
h ft s replaced all seals and gaskets, 

and the front pump. Now we’re at a 
loss. Where do 1 go fro m here?— 
Frank Geiger, New Providence, NJ. 

Back to the dealer to find out 
which transmission you have in this 
car. He c an tell by the code on a decal 





on the door pillar or on the tag at- 
tached to the transmission. 

[f it/s an FMX transmission, it 
may have a leak, which is difficult to 
locate unless you know exactly 
where tq look. It's at the transmis- 
sion case-to-coofer line fitting. Refer 
the dealer to service bulletin 129, 

Rainy day blues 

My 1976 Capri it with 2 ,SL engine 
starts well except when the tempera- 



ture is SO* to and it's raining , 

Then , the starter turns the engine, 
hut the engine won't start. The dealer 
has replaced sparkplugs, ignition 
coil, battery and battery cables. 
Sparkplug cables and distributor are 
okay. Electric connections hare been 
Sprayed with waterproofing. Can yon 
hetpf—B nice Hiiner , Toledo, Ohio 
For some reason — maybe the tem- 
perature or the dampness (no one 
has figured out which) — this car's 
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CHECK VALVE 



VACUUM SENSING LINE 



BACKFIRE-SUPPRESSOR 

VALVE 



AIR Fore® 

Air Injection Reaction (AIR) systems tvave been with os since 1965. 
AIR provides more complete combustion and. thereby, helps reduce 
hydrocarbon emission. Does youi car have AIR? 
If so, when was (be last time you replaced 
its filter? Whal filler? The one that 
should be replaced every 12,000 
miles. Some AIR systems use 
filter elements inside removable 
housings, They are easy lo 
replace. Other AIR systems use 
a filter that is Inside the air 
pump, it's tricky to replace and 
has to be done according !o the 
service manual. With sdll Other 
systems, air is Tillered through the 
carburetor air cleaner element. To 
keep your act clean, find oul which 
SUPPLV setup your car uses. Then, see 
PUMP that the filter gels repfaced. 

aih filter 
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Heatilator 
EP Fireplace 

it saves heat; 
it saves money. 

Here’s why: 



0C 




FORCED-AIR 

HEATING 

SYSTEM' 



OUTSIDE AIR-i GLASS DOORS * 

FOR FOR ENERGY 

COMBUSTION SAVINGS ’SAFETY 




Standard tQptional 






starting voltage drops to 9-9 volts in 
eoki, wet weather* Ford’s solution, 
outlined in service bulletin 112, is to 
connect a jumper wire from the 



CODE FOR 1976 GM ENGINES 



Code 


Engine IdetiUflctllon 


Option 


A 


£31 VG 


Buck 


B 


350 VS (Efl| 


Cad.llflc 


C 


196 V6 


Suit* 


0 


250 16 


Chevrolet 


E 


98 (1 ,6L) 14 


Chevrolet 


F 


260 V& 


Oh ds mo- 
bile 


0 


231 VS (9-bbl- lurtwl 


Bgiofe 


H 


350 ve (Corvette La?) 


Chevrolet 


H 


305 V6 (4-bbl.) 


CrwwcHei 


J 


96 (1 .6L 14 high Output 


Chevrolet 


K 


403 ve 


Oitfemo- 

bile 


L 


350 VB 


Chevrolet 


M 


200 V& 


Chevretet 


N 


350 VB (diesel} 


Oldsmo- 

bile 


FI 


350 VS 


Qtdsrno- 

biifl 


S 


425 VS 


Cadillac 


T 


425 VS (EFI) 


Cadillac 


U 


305 V0 


Chevrolet 


V 


151 J4 


Pontiac 


w 


301 VB (4-bbl .) 


Pontiac 


X 


350 VS (4-bbl ) 


BuiCk 


Y 


301 VB (2-0bl ) 


Pontiac 


Z 


400 Vfl 


Pontiac 


l 


■ 51 14 [2-bbl cloiod-lMp 
emtEsicin) 


Ponuac 


2 


231 Vb (2-bbt. closed loop 
amiss i-on) 


Bu-Lh 


3 


231 VS (4-Sbli. Turbo- 
charged ). 


Bulck 



unused tormina] on the starter sole- 
noid to the battery side of the igni- 
tion coil. By doing this, 12 to 14 volts 
are delivered directly to the starter 
motor. This is done as follows: 

1. Equip one end of an 8-foot 
length of l fi- gauge insulated wire 
with a ring tongue terminal. 

2. With a 10-32 hex nut, attach the 
ring tongue terminal to the unused 
stud on the starter solenoid. 

3. Route the wire across the dash 
panel, through the brake-line plas- 
tic bracket dips and wiring loop 
straps, and along the left fender 
apron to the coil. 

4. Attach this end of the jumper to 
the battery w r ire at the coil. 

A note from Mort 

I've received letters from owners of 
GM cars asking me to tell them 
which divisions built their engines. 
To identify the engine, cheek the Ve- 
hicle Identification No. (VlNjon the 
upper left side of the instrument 
panel at the left corner of the wind- 
shield, Match the fifth character of 
the VI N (letter or digit) with the 
chart (left) to identify the engine 
and division. While this applies to 
1979 models, it may reveal data 
ahout your model. Many engine 
codes remain the same for years. 



SERVICE TIPS 

■ The TruFleK Robber Products Co. claims 
lhai its relatively new procedure distributed lo 
tire repair shops is effective in repairing side- 
wall punctures in radtals. According to the Rub- 
ber* Manufacturers Association, as I write this 
there is slitl no industry-wide approved proce- 
dure lor radial sidewall repair— nci even the 
TfuFIb* procedure , 

1 Chevrolet says that a long drive at highway 
speeds in nol weather can cause a limned -slip 
differential to chatter or make moaning sounds 
during Eight turns. If you hear noises under 
these conditions, the unii has lo be flushed and 
refilled as follows; wrth the aide hot, drain the 
lubricant and dean the magnetic dram plug. 
Refill the dilterential wilh GM GL-S (part No 
105E371 ). Lift both rear wheels and run the car 
in drive or high gear for three or lour minutes. 
Run the wheels at a speed equivalent to below 
30 mph, and don't accelerate or decelerate 
rapidly Drain the lubricant and refill it wilh GL- 
5, plus four ounces, of rear-ancle additive (pari 
No. I0523&B). Drive the Car through 10 to 15 
figure-eight loops. If (he noise occurs laler on. 
add another four ounces of the rear-axle addi- 
hve 



GOT A PROBLEM WITH YOUR CART 

Just ask Mori ahout it. Send yout question to fto Car 
Cftofc, Poplar Mechanics, 22* i West St-, New 
Yoric, N.Y. lOCriff. White letter^ cannot be answered 
inUrviduu'ly, problems that era ot general interest wtV 
be pubHshed in It re column. 







SPECIAL 
OFFER! 

Buy any Heatilator 
Fireplace with 
Heatilator Glass 
Doors and make 

BIO SAVINGS 



Purchase a Heatilator EF Fireplace with energy-saving Glass Doors and get 
$100 off the manufacturer's suggested list price, with this coupon Buy ary 
other Heatilator Mark 123 Fireplace with its Glass Doors and get £75 off Offer 
is good only on purchases made between Feb. 1 and April 30, 1979, 



Call or write us at 303 W. Saunders Street, Mt, 
Pleasant, IA 52641. Call (800) 553-8905, toll free. In 
Iowa, calf (319) 385-8880, collect. 







or 

SAVE $75 ! 

When you purchase a 
Heatilator Fireplace and 
its Glass Door, this 
coupon will save you SI 00 
on an EP model purchase 
and 575 on other front-open 
Heatilator Fireplace models, 

CUT ME OUT 
AND SAVE 

heatilator 

i*\^. AMERICAS LEADING FIREPLACE SYSTEMS _XJS* 
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Here’s the first HO SLR with 
interchangeable lenses 




Pent** System 10 
and accessories 
(left}. SLR body 
has flesh, winder 
and 24-mm Hl nor- 
mal” lens at- 
tached^ In iwa- 
g round, left to 
right: W21 Close- 
up lens, UV filter, 
TB-mm wide-angle 
lens, 50-irrm tele- 
photo lena, rubber 
tens hood. Cam- 
era, winder and 
flash (right) fit into 
palm of hand. 
Winder and flash 
attach and detach 
very quickly. 



E ven the most casus! observer of 
the camera scene has noticed 
the remarkable reductions in size 
and weight of single-lens-reflex 
cameras (SLRs). Just when it 
seemed as though the cameras 
couldn't shrink another millimeter, 
Asahi Optical Co., maker of Pentax, 
has introduced the System 10 auto- 
matic 1 10 SLR. 

Aha! you say, it's a 1 10 camera 
with that tiny negative, Quite true. 
But it's a 5.6-ounce 110 with a lot of 
big-camera features. Most people, 
upon first seeing it, react by saying 
"it’s so cute!' 1 But thin camera is no 
toy. It's fully automatic with inter- 
changeable lenses, automatic flash, 
autowinder and other accessories. 

Taking pictures 

The System 10 is simple to oper- 
ate, with only two controls. The film- 
wind lever advances the film with 
two strokes per frame; the shutter 
button, when pressed part way, 
lights a viewfinder LED for expo- 
sure information. When the button 
is depressed fully, the shutter is re- 
leased, Film speed is determined via 
notches in the film cartridges; the 
camera is programmed to accept 
400, 100 and 30 ASA film (that 
means underexposure of less than 
half a stop when shooting with ASA 
64 film). 

Exposure is automatically select- 
ed by the camera in a range from one 
second at f/2,8 to 1/750 second at 
f/ 1 3.5. A green LED shines in the 
viewfinder if exposure is okay; a yel- 
low-orange one lights if flash or a 
shutter speed slower than 1/30 is 
needed, It has no manual override. 

Like its bigger brethren, the Sys- 
tem 10 sports through-the-lens me- 



tering, and split-prism focusing. Un- 
like them, the lens diaphragm is in- 
side the body, not in each lens. For 
now, Fcntax offers, three lenses: 18- 
mrn f/2.8, 24-mm 172.8 and 50- min 
f/2.8. These correspond approxi- 
mately to 35, 50 and 100-mm lenses 
in 36-mm format. The three fit easily 
in the palm of your hand. 

To obviate the need for the film- 
wind lever* and thus make the cam- 
era a single-control item, an auto- 
winder is available. It quickly at- 
taches to the body with a thumb- 
wheel and moves film at about one 
frame per second. It winds directly 
to the first frame and to the end af- 
ter you shoot the last frame. It will 
not fire continuously. Two AA bat- 
teries provide powder. 

Other accessories have been made 
especially for the System 10. The AF 
130P flash (which also uses two A A 
batteries) synchronizes with the 
camera automatically at 1/30 second 
at f/2.8. Range is about ZV% to 15 feet, 
and recycling time is about seven 
seconds. 




System has five closs-up lenses, four fil- 
ter*, I hr©# hoods. OSH (not ill shown). 




Also available arc ultraviolet and 
skylight filters, lens hoods and 
serew-oti close-up lenses- With the 
S16 close-up attachment on the 24- 
mm lens, a maximum reproduction 
ratio of 1:4,1 is possible, according to 
Pen tax, I wouldn't be surprised to 
also see colored filters and a zoom 
lens or two in the near future. 

How it worked 

System 10 is a bold move for Pen- 
tax. The components seem well- 
made and reasonably rugged. I used 
them for several weeks and came to 
a few conclusions. 

On the plus side: System 10 de- 
livers sharp pictures, even up to 
8x10 enlargements. Also, it is more 
versatile than any other 1 10 camera. 
Its SLR shape makes it easier to han- 
dle and less susceptible to camera 
shake. Its bright viewfinder and 
split prism make focusing much 
easier than on many rangefinder 
110s and 35s, And it is smaller and 
more pocketable than cameras with 
half its features, 

The system is too rigid* however, 
for the serious photographer. The 
lack of manual control precludes 
creative use of shutter speeds and 
depth of field. The normal lens 
should be faster — at least f/2, People 
who think some compact 35-mm 
SLR's are too small to handle easily 
will certainly not like this Pentax. 
Due to the nature of the 1 1 0 format, 
film flatness could be a problem. 

Firm prices for System 10 were 
unavailable at press time, but here 
are some educated guesses; in dis- 
count stores, camera and basic lens 
should run about $180. Whole pack- 
age (left) should he under $375* 

— Tom Sakaffian 
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This 4-speed has 
something no other 
4-speed has. 





Stick shift fanciers. Economy cat devotees. 
You're born going to love thus one. 

its called TW1N-5TCK Devifishly clever And 
exclusively yours when you choose the 
Mfcsudishi- 
burlt 1979 
Dodge Colt 
or Plymouth 
Champ Hatch- 
backs. Here is 
how it works, Release 
rhe clutch and push the 
lever into ECONOMY 
mode, and you've selected 
the four-speed range 
designed to deliver optimum 
fuel efficiency Choose 
POWER, and you get livelier 
performance. For running 
through the gears, you use 
the regular H-partern lever. 

Averaging the mrleage 
achieved in both POWER 
and ECONOMY ranges 
resulted in ERA estimates of 
~D~1 ESI MFG r 44 ESI HWY 
with the 1.4 liter 



TWIN -STICK ■ 

Siandarcf on [he new.- 1979 Ootfge 
Coir or Pymouth Champ Hatchbacks 



MCA-Jer engine. Use the ESI MPG 
number for comparison purposes. 

Your mileage may drffer depending 
upon speed, weather and tnp length. 
Actual highway mileage will probably 
be lower than the HWY EST Calif, estimates 
are lower 



You get the benefit of a total of eight speeds 
to play with. Which means 
you can get the optimum gear 
for just about any driving 
'situation that comes along. 
City or country Uphill or 
down. Or passing gas stations. 



Mitsubishi tars^nd prUiup 
irutks surd in [he U S 
by Chrysler Corporation. 



MITSUBISHI 

MOTORS CORPORATION 

Dodge Colt * Challenger * 
D-5Q prt kup trut k 
PJympuih Champ - Sapporo * 
Arrow pickup Truck 



The Mitsubishi Motors Corporation, builder of Plymouth Champ, is proud to have 
its car nominated for 1979 M otor Trend Import Car of rhe Year. 
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HINTS 

FROM READERS 



Clothespin tool holder 




Make a toolholder with a 9x 10-in. 
piece of sheet metal, two wooden 
clothespins and a 1 -ft, piece of 
2x4. Bore holes in the 2x4, and 
glue in the clothespin heads. Fold 
sheet metal in half, slide it into 
clothespins .— Hoica rd /?, Moody 

Weed Whip 

Fashion a weed whip from an old 
hacksaw blade and a broomstick- 
Bend the blade into a loop and 
fasten it to the stick (golf-club 
fashion), using a pair of stout 
wood screws. — K. M. WiUon 

Center finder 

Using plywood and two pieces of 
dowel, make this jig for finding 
the center of large circular ob- 
jects. Be sure the two dowels are 
the same distance from the 
straightedge and on a line per- 



M2* 1 I.TOCWGL 
12 BE.QO ; 




pendicutar to it. To use the jig, 
push the dowels against the 
round rim and draw a line along 
the straightedge. Reposition the 
jig and draw another line. The 
two lines intersect at the center 
point . — Percy W. Stanford 




For more inlormaliori write: Fleetwood — Terry - Dept. L39 - RO, Box 7630, Riverside, CA 92523 
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spray 
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Waco bond 1- Floor construction for 
superior insulation and strength. 



Radius corners 
on access and 
luggage doors 
for safety 
and styling. 



3/S" plywood 
1 floor 



Wood floor 
frame 



Block foam 
\ Insulation 



1/4 plywood 
sub floor 



Aluminum 

underbelly 



Luxurious Interiors 
and a wide selection 
of liveable floor 
plans- There's mare 
than 30 years of 
traiferlng experience 
In every Terry Now 
at your Terry Dealer 1 



If you have 
anything 
that needs a 
good all-purpose 
lubricant that 
will last, 
LUBRIPLATE 
is for you! 



Sprays like a Hu id, congeals into 
grease' Ideal for cars, hood latches, 
battery cables, door hinges, trunk 
kicks, household uses, lawn and garden 
L-tju ip menl. boats, winches, pulleys, 

f gears, etc. 

In fact, 
these are ail 



HI PLATE UIBROriTS 



UJGAiPLATE mSIOli FiSKf BROTHERS HEFIklHG COMPANV 109 LOCKWOOD STREET NEWAHK NJ 07105 

MANUFACTURING Pi ANTS IN NEWARK. N J. QnOSANO TOLEDO OMOAJ60S/ DISTRIBUTORS NATIONWIDE 
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Wherever you go, choose 
Shasta 1979. 

We’ll take you there! 




Shasta Industries 

RG Box 12S 
Goshen, IN 46526 



For more than three decades 
Shasta has been taking people 
to places m pursuit of 
pleasure— very successfully. 

Today there are more ways to 
go and more places to see than 
ever before. Shasta takes you 
by any of the four most popular 
types of RVs; TYavel Trailers, 
Fifth Wheels , TYavel Vans, 
Mim-Motorhomes— and lakes 
you to meaningful historic 
shrines, to the finest 
entertainment centers, and to 
the panoramic scenes of 
our land. 

1979 Shastas are sleek, efficient 
travel machines with an 
abundance of beauty thrown in. 
You'll find us long on quality, 
blending respected names like 
Goodyear, Magic Chef, and 
Panasonic with our own fine 
craftsmanship. It all adds up to 
a traditional reputation for 
dependability and enduri ng 
performance. 




SHASTA OWNERS: Join Ihe exclusive, exciting travel ctub, Wings of Shasta. 



Tell us how Shasta can take us there... fn 

Name 

Address , , . 



City 



State 



Zip 



HINTS 

FROM READERS 



Kftfip potting mix in place 




Cut discs of discarded window 
screening and place them in the 
bottom of plant pots so soil won't 
fall out the drain hole. Cut over- 
size discs for pots that have side 
drains so screen covers these 
holes, — Chart? * H , Hardy 

One-man shed assembly 

To erect a fiheet-metal shed by 
yourself, use carpet tape to hold a 
wrench on the inside wall with 
nut gripped in the wrench jaws 
over the hole. Insert screw from 
the outside and tighten it with 
a screwdriver, 

— Herman E. Kora-nek 



Incinerator-ash tamper 




Tamp incinerator ashes and you 
won’t have to empty them as of- 
ten. You can make a tamper from 
a 1 Viz x 6-in, -square wood block 
mounted on a 1 - ft ., section of 
broomstick. Cover the tamper 
bottom with sheet metal secured 
by brads , — Walter E. Kurtan 
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PM LOOKS AT 

INSULEATER 




To strip, insert wire into self-centering 
knives to depth of strip desired. Then 
quickly close and release handles. 



T he In stile a ter ia a multipur- 
pose tool, used for strip pi ns 
and cutting wire and even for 
crimping terminal connectors to 
wire ends. Although it's handy 
for all three jobs, stripping is 
what it does best. Just insert the 
wire and squeeze the handle — 
there is no need to pull, 1 found it 
especially handy for working in 
tight spots. 

As this report was about to go 
to press, the manufacturer 
shipped me a new, self-adjusting 
version of the tool. The adjusting 
slide (in photo below) has been re- 
placed by adjustment screws on 
the tool's nose. Although setting 
the slide is no longer required, 
screw adjustments may be need- 
ed when working with wires that 
have unusually thin or thick in- 
sulation, — J.P. 




To cut wire. Insert between blades with 
handles tully open and squeeze. 




Set end lock sliding gauge mechanism 
to the wire size you’re working with. 



SPECIFICATIONS— INSULEATER 
HOTdtei StHl, plHKCOaM. rtfirtirtwlatriq 
Stripping sapactty All wuie bum up lo -n ad. a! 1 
types n' insulation 

W^c«ninacnrH-iciiv Up ft? 1 j-m pl.*iiic-«j*iod t+- 
bte 

Price: S2S S0 posipakJ. rnpiac^mgni blnrJro uvin'&We 
M Kemp M.inutecfijrr-q Corp , Efen 310. A&hUibulij. 
Dho 44D04 




Bastion of 

Fivwlnm nf 



So m e i nsura nee agent s offer t he pol icies of a. single 
insurance company. And that's okay. 

But Insurance Store agents are independent. So 
they're free to offer you all the policies, coverages 
and services of many leading companies. Which gives 
you a better chance to choose the plan that's best for 
your special requirements. 

Ybu can depend on the Insurance Store agent to 
help you make that choice wisely (and to follow 
through with conscientious service when you need It), 

He or she might very well recommend one of our 
innovative Continental Insurance package policies. 
But if another company's policy can solve your prob- 
lems better, you can get their plan, That's the beauty 
of "freedom of choice." And that^ the beauty of 
The Insurance Store, 

To find the nearest Store, cat l an agent listed under 
Continental Insurance in the Yellow 



featuring Continental Insurance 

Frmn The Contnwntil lnw«nc* C5mpiril«, tu d The CenNinUl C^rpM*** 
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Tune y 
in on the 
airborne 
action 



You can easily eavesdrop 
on jumbo jets or private 
planes. Just tune to the 
frequencies PM lists here. 

by Roy Goshorn 



Y ou may already have discovered 
the air communications band of 
frequencies on your multiband ra- 
dio. If so., you know the Fascination 
of eavesdropping on pilots transmit- 
ting from cockpits of giant airliners 
and control- tower operators res- 
ponding from their perches high 
over sprawling, busy airports. 
Sometimes, there may even ocrur 
the stark drama of hearing a pilot 




say, “Tower, this is PSA 182, We re 
going down.” That was the final 
transmission from the Boeing 727 
that crashed in San Diego last year, 
killing 144 persons. 

Day-to-day listening 

Thankfully, all air-to-ground com- 
munications are not this grucsome. 
But + for those who occasionally tune 
the 108- to 136-megahertz portion of 
the frequency spectrum, there is al- 
ways intriguing listening. Through 
international treaty, English is the 
official language of all air-to-ground 
communications on the worldwide 
LOS- to 136-mHz band. Near some 
metropolitan areas, the radio chan- 
nels can he crowded at times with 
pilots and ground controllers alike, 
speaking in clipped phrases to save 
time. The talk is direct and straight- 
forward to prevent any misinterpre- 
tation. 

It may take some time and effort 
for the novice to decipher the gener- 
ally used expressions or terms like 
Squawk Ident, ILS, Outer Marker, 
Victor, Vector and Transponder. A 
glossary of some common terms ap- 
pears at the end of this article. 

The armchair traveler, via his ra- 
dio. can fly along at high altitudes 
with jetliners, monitoring their pro- 
gress by tuning in the 11 flight 
control centers around the coun- 
try. Equipped with high-powered 
radar and at least a half-dozen or so 
VHP radio communications fre- 
quencies, they control all higb-alti- 

{PtessB fumfp piJtje 84] 
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I GE Model 7-2971 offers ID bands of 
P evoking listening, Includes all avla- 
¥ tlon frequencies. Price: SI 20. 





Get a set of Monroe Radia-Mate 



and you'll make out like a bandit. 



If you don't have a set of Monroe Radial-Matic H 
shock absorbers on yourcar, you're robbing 
you rself of the best ride you ever had, Becau se, 
justsureas shooting Radial-Matic is the best 
riding shock absorber Monroe ever made. 

In fact, the Radial-Mafic shock is the first to 
combine five proven ride improvement features 
in a single shock. 

But j ust to make su re you know we ai m to 
please, we re making a pledge no ordinary 
shock dares to make: "If in sixty days you don't 



agree four Radial-Matie shocks give you the 
best ride ever, Monroe will replace them at no 
charge with any comparably 
priced shocks.” 

So mosey on over to 
your Monroe deafer and 
ask him for a set of 
Radial-Matic shocks. 

They’ll make Old Paint 
ride like the great 
horse Silver. 
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AIR-TO-GROUND COMMUNICATIONS— FREQUENCY ALLOCATIONS IN MEGAHERTZ 
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"All three Ne* York City area appall share taut Center ireoue >c <:a 



All megahertz 'recu uncies listed by airport areas above nave been assigned by 
Itw Federal Aviation Agency with Ihe approval ol the Federal Commumcaiions 
Commission. 

Some frequencies ere in eperai idh only when the air traffic Now ac an airport 
becomes congested and more communication channels ate needed Thus, 
tfma'fl a choice of several frequencies et many airports For approach coruroJ 



and tfojMitt/ro eortiro/ Sonya solaced terminals subject to heavy congestion 
periods list more lhan one channel lor COr Tirol towers and ground COflfnUS. 

Rarely do airports change transmission Irequeociee. However, ihig has oc- 
curred in cases of unusual mlertorenoe problems. For up-to-date information in 
your area, telephone the closest FAA inslallBDohi. This may be listed under U,S. 
Govemmenl in your directory. If nal, cel yacr local airport tor toe number, 



TUNE IN AIRBORNE ACTION 

fCoofinueo 1 from oao c - B 2 l 

tude flights within the continental 
United States. A jetliner flying from 
New York City to Los Angeles 
passes through five or six areas con- 
trolled by different centers. 

Listeners near airports may 
choose to tune in on local control 
towers, which broadcast takeoff and 
landing instructions to aircraft in 
their area; or they may choose to lis- 
ten to the various "‘approach" and 
“departure” radar-control channels 
that direct and guide planes to and 
from the airport. Listeners near a 
major terminal may find the chatter 
on Aground control" or “clearance 
delivery” channels interesting. The 
ground -control frequencies, quite 
active, instruct planes taxiing along 
the runways, while clearance deliv- 
cry operators issue pilots flight 



plans and navigational instructions 
prior to take-off- 

Pilots and some would-be pilots 
like to monitor their local airport 
control-tower frequency to learn 
runway information, wind direction, 
altimeter settings, traffic flow and 
who’s. flying today. In foul weather, 
the radio frequencies come alive 
with chatter between the ground- 
based controllers and pilots trying 
to pick their way through the 
clouds. 

Know where to tune 

By learning the most-used radio 
frequencies in your area, you can 
tune to the Federal Aviation Admin- 
istration (FAA) Flight Service Sta- 
tions as they receive and transmit 
flight plans from thousands of pri- 
vate and corporate aircraft. 
Hundreds of FAA/FSS installations 
dot the country. 



0 





Lafayette Radio sella Scumdeslgn’s aeven- 
band portable- It covers CB. police and 
shortwave, as well as aviation. About $ 60 . 

Other air communications buffs 
like to eavesdrop on airline-compa- 
ny frequencies. Pilots on these chan- 

{PSoass lurn jo page 214) 
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Suddenly the skies are filling with a strange new breed of 
hybrid aircraft that are part glider, part airplane and all fun. You can build 
one from a kit and may not even need a license to fty ft! 



PH pfiGlqjjp Bilt AM an . !,«¥/. Ed 



Soaring aloft of a 



30 mph Is Klauj Hill 
In hit big-winged 
Hu miner, one ol mott 
advanced examples 
of new ultra Eight 
aircrall, Powvr plant 
l> 17-hp one-lung 
snowmobile engine 
mounted above 
slim aluminum-tube 
“fusel ago." Crall 
sports pilot's seal, 
steerable landing 
gear. It clove rly 
controlled through 
'‘ruddervslqrs" In 
dual-funolion V-tail. 



I f It were three-quarters of a century ago, 
the pilot above might be Wilbur or Orville 
Wright flying one of the famous brothers' 
filmy little stick-and-fabric contraptions 
in man’s final, epic victory over gravity in 
powered flight. But it's not 1 903. The 
time is now, and the pilot is Klaus Hill, 
designer of the Hummer, an equally filmy 
but highly efficient product of modern 
technology. The Hummer is typical of a 
brand-new breed of ultra! ight aircraft that 



seem to be part hang glider, pari sailplane, 
pari true airplane and part something else + 
all in an elusive mixture that no One yet— 
not even the FA A— can quite fully define, 
Whatever you call them, these quaint, 
intriguing, often ingenious new Hying 
machines represent sport aviation's latest, 
most exciting thrust. They promise some 
giant bureaucratic headaches, but also the 
fascinating possibility of low-cost personal 
flying with -in certain cases— little or no 



□ □ 




A World War I daglighi? No, ju$i ivco modern glut- 
tight* in a playful gamp o) aerial lag. Easy Riser 
{Core-ground) has nostalgic look of old-hma biplane, 
can be eHhor wheel' or loot-launched, Bifdman 
dosing in Iron behind is a V-failed monoplan* with 
pilot cockpit and fixed wheels, it can't he foot- 
launchad. Bolh are powered by pusher props. 



governmental regulation. The sig- 
nificance of this is far greater than 
may be immediately apparent. Just 
imagine hopping into your ultra- 
light, firing up its mini-engine and 
soaring off into the skies— without 
even having a pilot s license. If you 
live near a field or have a fair-sized 
back yard, you might actually fly out 
Of your Own home "air base ' Many 
ultralights are currently flying with- 
out either aircraft registration or pi- 
lot licensing and may be permitted 
to continue doing so provided they 
meei certain FAA requirements. 
Another feature of ultralights is 
that they are designed to fold or 
disassemble in such a way as to be 
easily trai fared orcarlopped to and 
from a launching site. You don't 



need airport runways because 
these featherweights take off and 
land on grass or dirt, and you don't 
pay hangar fees because your ga- 
rage is your "hangar," You can 
build an ultralight from a kit and 
probably pay far less for it than you 
did for the family car. 

When is a glider a plane? 

In what might be called the “gray 
area" of sport aviation, traditional 
distinctions between aircraft types 
are fast breaking down and bold 
new design approaches are prolif- 
erating at a rapid pace. What only 
a few years ago were relatively 
simple foot-launched, flex-wing 
hang gliders— little more than man- 
carrying kites— are now sprouting 



Small engines, rigid wingsand tails, 
wheeled landing gear, sophistica- 
ted aircraft-type control systems, 
even nice, comfortable pilot cock- 
pits complete with joy sticks, throt- 
tles and flight instruments. When 
does a hang glider become an air- 
plane? It's getting harder and 
harder to toll. 

Adding power to gliders— while 
possibly bothersome to some pur- 
ists— does offer definite advan- 
tages. For hang gliders, it means 
getting airborne without jumping 
from cliffs or running your legs off 
down steep slopes—especially 
welcome if you live in flat country 
where hilly launch sites just aren’t 
handy. For sailplanes, it means the 
convenience of self-powered take- 





A twin-engine hang glider? Ytrp — IE had to come! This Mania sport* pair of 514 -hp chain- 
saw engine a said to give 51' pound thrust, Dual system holds 40 minutes' fuel, weighs ?6 
pound*, will he sold under Gemini name a* add-on power pack lo til most hang gliders. 




modified Chaparral snowmobile 
engine. 

Despite this minimal power, the 
Hummer cruises happily along at a 
breezy 32 rnph, hits top speeds of 
45 to 50 mph and can climb 350 feet 
per minute. Us secret is low weight 
—a mere 170 pounds empty. Gross 
weight is 370 pounds, meaning it 
can actually carry a payload (pUol 
and fuel) greater than its own 
weight. Its wing, which unbolts and 
folds in two at the middle for trailer- 
ing. consists of a simple nonribbed 
aluminum-tube frame covered wilh 
Dacron-sailcloth sleeves that slip 
on and off like socks. 

There are no ailerons, yat the 
craft provides the effect of true 
three-axis control This is made 
possible through an unusual phe- 
nomenon peculiar to slow- 
flying aircraft. At low 
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offs without the cost and complica- 
tions of having to hrre a tow plane. 
Once aloft, you can switch off your 
engine and glide gracefully or the 
wind— bul the prop is always there 
to help you stay up or get you quick- 
ly and salely back home 

Hill s Hummer is a prime exam- 
ple of the dramatic cross-polleni- 
ration taking place between gliders 
and airplanes. It uses 
hang-glider construction 
techniques, but looks and 
flies like a real airplane. Its 
■'fuselage" is a 19-looHong, 5- 
inch-diameter aluminum tube to 
which are attached a pilot's open- 
air seat, wheeled landing gear, a 
huge wing with a 34-foot span and 
an ingenious dual-function V-tail, 
Mounted behind the pilot and 
above the keel lube is a pusher 
prop driven by a liny 250-cc, 17-hp 









Weedhopper ■» patterned after traditional 
aircraft design with nose -mounted prop, 
tricycle gear and airplane-typo tail. 
Engine (left) ■» 22-hor»* 

Vamah s i snowmobile mill 












Tailless Mi(chcU W-mg is one of ttfGil sophisti- 
cated of new ultralight designs. In slickest 
form, lI comes with wheeled cockpit pod 
shown here, {Engine, removed In this photo, 
bolts to roar of pod, has pusher prop.) Dual- 
function 11 elevens" serve as belh ailerons end 
elevators. Twin rudders on winglips double as 
dreg plates lor precise descent-rate control. 
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speeds, a plane can be banked by rudder 
alone because, as it turns, the inside wing 
slows down. loses lift and dips, while the 
outside wing speeds up. gains lit! and 
rises. The result is a natural roil in the di- 
rection of the (urn without the need tor ai- 
lerons. (A fas! airplane, not sensitive 
to this effect, would make Hat, sloppy, 
skidding turns if ailerons were not used.) 

In the case of the Hummer, all control is 
through rudden/ators" — combination 

control surfaces that function as both rud- 
ders and elevators. Moved differential- 
ly — one 'inward and the other "out- 
ward" — (hey serve as twin rudders. 
Moved collectively— both up Or both 
down’ —they become elevators. These 
are connected to a single control stick 
lhat acts as a mixer to coordinate the iwo 



functions. Hooking the rudders lo the 
slick instead of to foot pedals gives the 
p i lot t he sa me feel" he wou Id e xpe hence 
if Hying a conventional airplane with aile- 
rons. Moving the stick sideways banks 
the craft to the right or left, while moving it 
forward or back controls dive and climb. 
There are fool pedals, but these are con- 
nected to a steerable tail wheel and are 
used Only lor ground maneuvering, 

The Hummer can takeoff in ISO feel — 
half the length of a football field— 'and 
land in a distance only several times its 



Various types of con- 
trol Systems are used 
on ukralighls. each 
designer preferring 
his own mplhod- 
Weedhopper (far left) 
has no ailerons, but 
gets effect of three- 
axis control through 
conventional tail wllh 
rudder and elevator 
(see text explanation). 
Birdman (near left) 
has "spoilerons'" that 
act as ailerons, spoil- 
ers, Mitchell Wing has 
^elevens" and rud- 
ders (see above). 



own length. Sts comfortable— if some- 
what d ratty —’cockpit’' f eai u res a padd ad 
bucket seat and mini -instrument console 
that reads out forward airspeed, vertical 
speed and engine rpm. The entire craft 
can be assembled or disassembled by 
one man in 15 to 20 minutes. Full kits 
are planned for about $2500. Construc- 
tion time is estimated at 50 to 70 hours. 

New power for ultralights 

Of similar construction! is John Chotia s 
colorful, eye-catching Weedhppper 



Disassembled, Mitchell Wing can be easily ca hopped. Undercar- 
riage, shown protruding from trunk, is optional open-air version. 
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With wlng$ removed and folded, Hummer (shown in flight on lirsi page) Is ready for trail- 
ering. At right Is close-up ol pilot seat, main wheels, foot pedals Tor ground steering. 
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(shown cm the cover) with reclining pilot 
seat, tricycle landing gear and 20 -foot 
Dacron-covered wing, Like the Hummer, 
the 160 'pound craft has no ailerons but 
sports a conventional airplane-type tail 
wilh separate rudder and elevator. Both 
control functions are hand-operated 
through push-rod and cable linkages. A 
footrest is used only for ground steering 
which is done by means of a swiveling 
nose wheel. 

Unlike I he Hummer, the Weedhopper 
has a tractor prop and nose-mounted en- 
gine supported ahead otthe pilot on tubu- 
tar struts. The prototype shown here uses 
a 22 -hp Yamaha motorcycle engine, but 
Choria has now developed his own pow- 
erplant designed especially for ultralights. 
Called the Cholia 460. Ihis versatile 456' 
cc„ 18V?-hp, single-cylinder power pack 
offers a number of virtues; low operating 
rpm (3500), light weight (3lVz pounds), 
low compression, easy tuning and reli- 
able battery ignition. The Cholia 460 
may well supplant many present power- 
plants which tend to be jury 'rigged 
adaptations of motorcycle, snowmobile 
or industrial engines not designed 
for aircraft use. The disadvantages 
of these are greater weight, excess ive- 
ty high rpm and generally short useful 
life. 

The Weed hopper cruises at 30 mph, 
climbs 320 feel per minute and 
has a range of 30 miles on a 
single gallon of fuel If will be 
supplied in kit form. Including the 
new Chotia 460 engine, for around 
$2200. Construction time is said to take 
only 40 hours (For source information on 
this and other ultralights, see listing at the 
end of this article. ) 

Other new engines for ultralights are 
also coming on the scene; The 24 -hp, 
twin -opposed. 7500 -rpm, two -cycle 

Dyad, originally designed tor RPVs (re- 
motely piloted vehicles), is now seeing 
use on some sailplanes. Despite its rela- 
tively high rpm, its extremely low 
weight — only 12V? pounds — makes it an 
attractive choice for tight -aircraft use. The 
almost vibrationless Sachs Wankels 
have been Intriguing experimenters, al- 
though they're not now readily available. 
Made in 58- r 109- and 160-cc sizes, with 



power ratings of 6 to 32 hp and in weights 
from 10 to 25 pounds, these little rotarres 
promise ultra light builders a wide range of 
power options il supplies increase., 

One of the mosi unusual innovations is 
a twin-engine setup which pairs two 5Va- 
hp chain-saw powerplanls on a hollow 
connecting tube that also doubles as the 
"fuel tank." The engines are modi lied 
Swedish A. B. Partner types directly driv' 
ing small props at 5500 rpm. The 26- 
pound rig, marketed by Gemi™ Interna- 



tional, is designed lo bolt quickly onto vir- 
tually any rigid 1 or flex-wing hang glider, 
Gemini also produces an accessory tricy- 
cle landing gear with steerable nose 
wheel and a powered version of the 
Fledgling II hang glider, a derivative of an 
earlier Klaus Hill tailless monoplane, 
Meanwhile, the McCulloch MC-101 
and Chrysler .‘West Bend 820 engines 
eoniinue to be favorites for adding power 
to simple fool -launched hang gliders 

rjj. r ir to- 202, i 

1 



Ultralights comp In 
odd and unusual 
forma. At lop right Is 
seaplane version of 
Easy Riser fitted with 
add-on floats. Pilot 
sits in slinglike seat, 
can lower feet for foot- 
launching with floats 
removed. At tower 
right is PDQ-2 with 
distinctive T-tail, full- 
span ailerons, pylon- 
mounted engine. Side 
stick works some- 
thing like a boat tiller 
Tri-gear craft can't be 
toot-launched. VJ-24 
at bottom has rudder 
elevator, ailerons, Is 
tool-launched (wheels 
tor ground use only). 
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Doctors today are saving 
lives with Lilliputian 
scalpels, splinter-sized 
needles, wisps of thread 
and very steady hands. 



by Gurney Williams \\l i 
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A year-old businessman Wiis 
walking down the hull of his 
office when the floor seemed to slide 
away under him. Ih j staggered and 
fell the walls appeared to awirl. 
The nauseating di Staines* continued 
vvvn nfter follow workers helped 
him buck to bis desk: He found he 
didn't ha vo enough sense of balance 
to sit upright in his chair. 

The terrifying aOoninutc episode, 
as doctors later analysed it, was the 
|’i rst sign of a stroke — an arterial ols- 
st ruction partially damming off 
blond How to the brum, Dr Jack Fein 
of New York, in whom the rune was 
referred, said the man was in ex- 
traordinary danger. Five years ago. 
he probably would have died. 

But today the businessman Is 
alive and healthy, one of thousands 
of lumdieianes of surgery per- 
formed under the lenses of micro- 
M-epos. with scalpels and nthei tools 
whose tipi are so small they can 
hardly be seen by the miked eye. 



Zoom- lens microscopes 

Using micro stupes with foot-eon, - 
(rolled zoom-systems, surgeons 
across the eon n try in reeent years 
have reattached severed limbs, and 
restored sight to -eyes that are 
clouded by hemorrhaging* They 
have reversed vasectomies with n 
heiU'r l h: ih-eveii eh a nee of success, 
removed tumors and redirected 
blood flow in the brain to save lives, 
in the course of their Work, many 
have become accustomed to watch- 
ing life processes on a Lilliputian 
level. They've cheered at the puls- 
ings of tiny pink vessels, and they've 
1 racked nerves like a pilot following 
road patterns thro ugh a bomb- 
sight, 

Almost all microsurgery opera- 
tions are dramatic. Fein's work of- 
ten draws small audiences of medi- 
cal studemsamJ others who come to 
watch the procedure on a closed-cir- 
cuit color TV system which also re- 
cords operations on videotape. 
There were about 1(1 observers, he 
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said, on the day of the business- 
man's operation. 

Much of the equipment Fein used 
to work on the surface of his pa- 
tient's brain was delicate and so- 
phisticated, Forceps are so delicate! 
for instance, that dropping them 
from a height of half an inch could 
throw them out of adjustment. But 
the principle behind the operation 
was simple. It involved finding an 
artery on the outside of the man's 
scalp, cutting a silver-dollar-sized 
hole through the scalp, and splicing 
the outside artery into a vessel 
supplying blood to the brain. The 
connection, located higher than the 
blockage 3 , would Eillow an adequate 
supply of blood without having to 
open up the dogged vessel. 

Needle thinner than hair 

The operation takes about four 
hours. The hardest work is stitching 
the open end of the outside vessel 
down over an oval-shaped hole cut in 
the cerebral artery, Fein attaches 
tile two vessels with 30 stitches, or 
sutures, using a splinter-sized 
curved needle, and thread a fifth the 

A sampling microsurgery Instru- 
ments Includes s tiny scalpel, enlarged 
at right Other instruments below, dock- 
wise from scalpel, Include Irrigating 
needle, tour vessel clamps, two forceps, 
two scissors, and a needle driver. Total 
cost: about 5675. 



thickness of human hair. The site of 
the stitching, magnified 40 times by 
the microscope, is bloodless. Clamps 
on either side of the hole in the whit- 
ish vessel squeeze down just enough 
to stop blood How. 

The critical moment comes when 
these clamps arc released and blood 
is allowed to flow through the new 
junction for the first time. 

What happened in the ease of the 
businessman was typical. As soon as 
the dips were opened and removed, 
the vessels began pulsing rhythmi- 
cally. They turned from white to 
pink. There were no leaks. Within 
seconds of watching the throbbing 
arteries, everyone knew the man 
w r ho would have died young without 
the operation now had a good chance 
to lead a normal life. The operating 
room crowd applauded. 

That kind of scene has become 



more common in recent years as 
equipment has improved and suc- 
cess rates for microsurgery have ris- 
en, At Albert Einstein College Hos- 
pital, where Fein practices and 
teaches* he has performed the five- 
year-old operation, about 60 times, 
30 times in the past year. Only one 
patient (lied and the death, Fein 
said, might have been unrelated to 
the operation, Fein anticipates dou- 
bling the number of such operations 
each year for the immediate fu- 
ture. 

Other surgeons we talked with 
across the country confirmed that 
more and more microscopes are ap- 
pearing, draped in white as an addi- 
tional precaution against infection, 
in the operating rooms of large 
hospitals. 

The trend means some retraining 
for doctors who are unaccustomed to 
working with the equipment and 

techniques. Microsurgery colls for 
ascetic discipline and a tremor-free 
touch: a slight twitch of a wrist dur- 
ing an operation cm the brain can 
cause life-threatening damage to a 
blood vessel. 



Blurring in the eye below is caused by 
hemorrhaging t>l smell vessels on the 
retina Bottom photo shows the same 
eye iwo years after microsurgery. The 
operation— celled a vitrectomy— offers 
some hope for patients blinded by the 
diabetes-related disability. 
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Side view oi a Carl Zeiss operating microscope shows how 
light from a bulb passes through prisms to illuminate field for 
surgeon. Foot pedal controls zoom system. 



The mediation stance 

To keep hands rock solid during 
microsurgery, surgeons adopt a pos- 
ture that makes them look as 
though they’re meditating. Their 
hands rest side by side on a flat sur- 
face to control any trembling from 
wrist or arm. They sit straight - 
barked; n prism system in the micro- 
scope herds i m ages through i?0 r sit 
surgeons don't have to lean forwnrd. 
Prior to surgery, they avoid stren- 
uous lifting work which can produce 
slight quivering for hours after the 
work is done, Many cannot drink cof- 
fee before 1 an operation. 

Apart from the fear of trembling 
on tin 1 job, in icm surgeons need to 
adjust to what one called the "un- 
real feeling" of performing major 
surgical procedures tn an area often 
no bigger than a fingernail* 

Mile- long mtlftnrater 

"All doctors looked at slides tinder 
a microscope in medical school," said 
fir. William Shaw, chief of plastic 
surgery at Bellevue Hospital in New 
York. "But it takes h lot of retrain- 
ing to learn what you can do to 
change the scene under the micro- 
scope, At first , you think you Vc mov- 
mg a millimeter, and you wind up 
moving n mile." 

A l a research laboratory at New 
York University, Dr* D.L. Batlmv 
tyne Jr. invited me to have a took 
through a Zeiss operating micro- 
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scope to get a feel for what microsur- 
geons see. 

An Olympian view 

The view was startling, ft looked 
like an aerial photo of a silvery pipe 
floating on a brilliant blue lake. The 
pipe was cut in the middle. As I 
watched, a curved needle held in the 
ja%vs of what looked like a giant pair 
of tweezers was driven into the 
pipe’s wall on one side. Pulling black 
cable behind it. the needle arched 
across the gap and plunged decisive- 



How surgical aplica 
ha Ip* mtroke victims 

Working under a mi- 
croscope, surgeons 
locate cerebral artery 
carrying weak blood 
Supply, clamp off vas- 
sal, cut an oval hole 
(1), They then pass 
clamped scalp artery 
{vessel outside skull) 
through bon* and su- 
ture if down over the 
hoi* (2j, Jeweler's for- 
ceps help tie 30 knots 
for leak-tree connec- 
tion between vessels 
(3). When clamps are 
removed, blood from 
OUtBlde artery pulses 
In lo brain, compen- 
sating for poor blood 
flow Caused by block- 
age below surgery. 



ly through the wall of the pipe on the 
other side of the lake. Then the view 
changed suddenly. With u whirring 
sound, the microscope zoomed up 
and away to a higher perspective, 
revealing what looked like pink land 
bordering the lake. In a few seconds, 
other impersonal instruments had 
worked the cable into a loop, and 
pulled a free end through the loop to 
make half a square knot. The two 
ends of the pipe came together over 
the blue lake as instruments pulled 
the cable taut, 

1 barked away from the eyepiece 
and looked down at the brightly lit 
table- There was a small white rat 
lying there, its nose breathing ether 
and air from a test tu be, its legs held 
fast to a dissecting hoard with rub- 
ber bands. I had been watching the 
reconnection of the rat’s femoral ar- 
tery, a sliver of a vessel carrying 
blood to the rat's left leg. The site of 
the reconnection, performed by 
technician Alice D. Harper, was less 
than an inch square. 

Invisible thread becomes cable 

The blue lake was a patch of blue 
rubber used as a backdrop to make 
the vessel — the broken pipe — stand 
out. Without the microscope, the 
needle was barely visible. And l 
couldn’t find the thread— the "black 
cable" seen under the lens — at all. 

The procedure I had watched, the 
reconnection of severed vessels, is 
the first skill micro surgeons learn — 
the critical technique that enables 
them to reattach severed hands and 
fingers. The procedure was still in 
experimental stages 15 years ago. In 
1977, the latest year fur which fig- 
ures are available, U.S, doctors per- 
formed 1300 such operations, ac- 
cording to government estimates. In 
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one famous cagg Last year, Neil Arm- 
strong, first man to walk on the 
moon,. regained his ring finger 
through such an operation after the 
finger was torn off as Armstrong 
leaped from a truck. 

Success rates on reattachments 
are impressive, Dr. Laurence Le- 
Winn of New York Hospital says 
that about nine out of ID of his op- 
erations result in fingers that func- 
tion more or loss normally. 

The forgotten finger 

One of LeWinn's first patients 
when he began performing the oper- 
ation a few years ago was a cook in 
an expensive New York restaurant 
who cut his right index finger off 
while chopping chocolate for a souf- 
fle, In his haste to get to the hospi- 
tal, he forgot his finger on the kitch- 
en hloek. The mnitre d 1 found it, 
wrapped it in linen, and packed it in 
ice in a silver wine bucket for deliv- 
ery, Within an hour , LeWinn was at 
work fastening bones back together 
with a small pin, reattaching arter- 
ies, veins and nerves. The chilled fin- 
ger regained its color and warmth. 
Shortly after the operation, it was 
moving again, 

LeWinn said doctors today have 
learned to be more discriminating 

about when to reattach fingers. It 
isn't always a good idea, he said, 
“We've discovered that people who 
lose index fingers quickly learn to 
compensate with middle fingers. 
And sometimes the operation re- 
sults in stiff and only partially func- 
tioning finger. Sr> to pu.l a patient 
t h r< i u gh su rgo ry am l n *ci vv ery so m e - 
1 i mi's seems I n lie a waste/ 1. But Le- 
Winn will almost always try reat- 
tach men t when several digits are 
cut off, nr when children lose any 



Needle driver holds haU-moon-shaped nee- 
dle used in microsurgery. Thread wisps are 
only a fifth as thick « human hair. 

finger, or whenever anyone loses a 
thumb. 

Making toes into thumbs 

"The thumb is your most impor- 
tant finger,” he said, "We'll try to 
reimplant that in al most everyone," 
The thumb is so important, in fact, 
that surgeons over the past decade 
have come up with a hiicrnsurgical 
technique that works in cases where 
the thumb is too badly mangled to 
reattach. They amputate a toe and 
move it to the thumb's position. The 
toe looks normal on the hand. More 
importantly, it restores the hand's 
power to grasp. 

Other surgeons are using the 
lenses and small-tipped tools of mi- 
crosurgery to restore sight to pa- 
tients blinded by diabetes. 

Doctors aren't sure what tends to 
ihe condition, hut ahout half nf the 
mol e thEin 1(1 million victims nf dia- 
betes in this country notice some de- 
terioration in vision. In ;l small per- 
centage of these cases, new and ab- 
normal blood vessels grow on the 



Microscopic view at New York Hospital re- 
veals severed femoral artery of a rat, 
damped down during operation. 

retina at the back of the eye. They 
push out into the clear jelly-like vit- 
reous that fills, the interior of the 
eye. Often, these spurious vessels 
develop small leaks, clouding the 
vitreous with blond. 

Hope for blind diabetics 

Within the past few years, a new 
operation has offered some hope for 
these patients. Working under a mi- 
croscope, doctors insert an instru- 
ment into the side of the eye. I t cuts 
into the opaque vitreous, draws it 
out and replaces it simultaneously 
with ei clear solution. Many of the 
once hopelessly blind patients who 
have Undergone the operation — 
called a vitrectomy — now sec well 
cm mgh to get around by them- 
selves. A few can read. 

The procedure is less than a de- 
cade old and all the returns aren't in 
yet on how successful it is. It duesh + t 
always help. And it does entail risk. 
Some patients develop infect ion. 
cataract nr other profile 1 ms after 
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R arely in the history ol PM's Owners 
Reports have so many owners 
been so totally happy with their cars, 
Nearly 94 percent sad they'd buy anolher 
VW dfesel nest time I hey' re in the market 
for a new car 

Can the VW diesel do no wrong at all? ft 
seems just about lhal way- Except for a 
twinge of dissatisfaction with dealer at- 
tentiveness and a few grumbles about not 
being able to order a five-speed gearbox 
(available in the 1979 modef) owners of 
Rabbit diesels wear smiles virtually all 
day every day, The owners we surveyed 
bought Iheir diesels in June 1970. 

"This is a much 'bEgger’ ear than i had 
antic i paled," notes a Michigan educator. 
"It has an extraordinary ride, excellent 
handling, unbelievable traction in snow, 
and amazing economy I've found zero 
items of misfit or mismatch, It's the best 
car I've owned in 20 years of driving, and 




Round headlights distin- 
guish diesel Rabbits from the U.S.-inerfe 
gas models with rectangular headlights. 




my only regr&l is that f had to wait too 
long to get iff" 

An Ohio schoolteacher praises:: Tve 
owned other VWs and have always liked 
them. This diesel —l like the fuel mileage, 
the iact that it'll never need a tune-up, and 
the fact that VWs don't get recalled. 
They're quality." 

A retired electronics engineer from 
Maine writes, Jl l feel that every American 
should own. where practical, the most 
fuel-efficient car possible. I wailed three 
years for an affordable diesel automobile 
from Detroit, then moved reluctantly to a 
Rabbit. l do find this car to be carefully 
conceived and assembled. Fuel econo- 
my is most saiisfactory. Ride and comfort 
compare well with much larger American 
cars. Trunk space is wolf designed, am- 



ple. especially with the folding rear seat. 
Finding diesel fuel is no problem, but I am 
annoyed at the discount pricing of fuel for 
truckers — a practice that should be stop- 
ped or equalized." 

A Georg ia senior-citizen '3 cente r di rec- 
tor: ’'My e-lool-6 husband fits inside fine. 
I'm especially impressed with the car’s 
tightness ol construction and its handling 
on curves and corners. Its stability in 
crosswinds is much betler than our pre- 
vious Beetle and VW bus." 

An Ohio toxicologist shouts. "Great 
mileagell! Great front-wheel drive!!! 
Great maneuverability Ilf f bought this car 
for its excellent fuel economy and the 




A Rabbit with a diesel powerplant has the 
fact spelled out on the rear decklid. 



ability of the engine to fast 200,000 miles 
before repairs are required." 

And a California postmen says, '( was 
completely sold by my first tesl dnve. It's 
very comfortable on long trips, After I'd 
put about 4000 miles on this car. I drove 



BY MICHAEL LAMM '.VEST COAST EDITOR 




No way around it: 
You have to visit 



Size and interior 
roominess Is a plus 



the ‘gas 
once a 
month 



station 



Handling of the 
front-wheel -drive Rabbit 
Is well liked by owners 



Better noise insulation 
would be appreciated 
by some owners 
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to Mex ico C ity an d Aca pulco. The pri ce of 
diesel fuel in Mexico is about 10.5 cents a 
gallon! My entire 5600- mile journey cost 
me a mere $15.50!" 

Dissatisfaction with dealers 

The majority of owners had no com- 
plaints of any sort about their cars. Nearly 
12 percent though, told of dealer service 
problems. Dealer relations had been 
strained In some cases by what boyars 
felt were hard-line tactics during pur- 
chase. 

"J have never felt so unimportant as 
when we bought our Rabbit diesel," com- 
plains a South Carolina electrician. "We 
were actually told that if we didn't want the 
car, it dLdn't matter to the dealer — he had 
plenty of other people waiting. The ser- 
vice department takes the same atti- 
tude." 

A California payroll clerk grumbles, 
"The dealer put extra items on the car that 
I hadn’t ordered. He charged me for 
those, plus another £400 for 'inventory 
maintenance and flooring. ' whatever that 
is. Sounds like extra profit for the dealer, 
doesn't it?" 

An Arizona orthodontist: "Slow, almost 
reluctant service managers don't seem to 
Know anything about diesels. When 1 ask 
them questions, they run back to a me- 
chanic for answers." 

And an Alabama safety supervisor: 
"This is my fourth Rabbit, I bought the first 
in Indiana, and the service there was fine. 



The last three have come from two differ- 
ent Alabama dealers, and boih are terri- 
ble. All I get is the run-around, and I have 
to leave the car overnight, even for minor 
serviced 

In fairness, most dealers did give satis- 
factory service. A New York engineer 
says, "My dealer's service people have 
helped me familiarize myself wifh the car 
so I can do minor servicing myself. I con- 
sider his people excellent." 

And a West Virginia conductor ob- 
serves, "Good dealer, both as regards 
sales and service. I’ve been treated with 
every courtesy and very promptly," 

Before we leave the topic of service, a 
few owners mentioned that they felt their 
dealers were charging too much for oil fil- 
ters. One respondent said he'd paid 
£12.75 for a filter, and other owners set 
the price at around $9. "Nine dollars 
strikes me as a bit much;' complained a 
Texas housewife, "considering my hus- 
band can buy the same thing at Sears for 
£1.99." 

Complaints are scattered 

When we asked for oiher types of com- 
plaints. 26.3 percent had none al afl and 
said so emphatically. 

A few wished out loud, though, that 
their Rabbits' front ventipanes would 
open, "Only two windows open in the 
whole oar," frowned a Maine paper maker 
who commutes 70 miles a day to and 
from his mill. 



Volkswagen reports that open able vent 
windows became standard equipment on 
up-option Deluxe (1) models, starling in 
mid-1978. They're not available, howev- 
er, in VW's Custom versions, and they 
weren't offered at all in earlier Rabbits. 

Airconditioning also became a minor 
area of contention with owners of early 
diesel Rabbits. Today, vw does offer fac- 
tory air in its diesel cars, but a! one time 
they didn't In fact, Volkswagen even 
urged ils dealers not to install hang-on, 
aftermarket aircondi I loners in Rabbit die- 
sels. Some dealers installed them any- 
way and soon ran into problems with 
compressor mounis breaking, extreme 
engine vibration, and so on 

Al any rate, we logged a number of 
complaints about early aircondrlioning — 
eilher ihal it wasn't available or that peo- 
ple were having problems But both these 
situations have been remedied in the 
more recent models. 

Of more scattered complaints, we re- 
ceived these: 

"It's too easy to hii third gear when you 
iry io downshift to first.” Treis a New York 
refrigeration engineer. 

" Access to the rear seal is difficult with 
Ihe automatic seatbelts," laments an Illi- 
nois auditor. As an aside, opinions about 
VW’s passive restraint system ran about 
50/50 pro and con. Some owners love it, 
others hale it. 

A California candle designer is in the 
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A NATIONWIDE SURVEY BASED ON 2.394,677 OWNER-DRIVEN MILES 



The heart of the Rabbit diesel 

Some engines find themselves doing 
things their designers never dreamed ol. 

Like the VW Rabbit engine. Developed In 
the early 1970s by Audi, ifs currently not 
just Volkswagen's mainstay, but tt also 
powers Porschos, Foxes, Gremlins, Omnis, 
Horizons, and European VW vans. 

Because It was over-engineered from the 
beginning, this water-cooled, ohc, in-line 



Four easily lent itself to dleselizing. Volks- 
wagen Introduced the Rabbit diesel in Ihe 
United States in early 1977, 

To convert to diesel, VW left the block 
and crankshaft virtually untouched, con- 
centrating on head design, pistons, rods 
and the induction system, if you were to iry 
to dleselize a gasoline VW Rabbit engine 
yourself, you certainly could, but the tab 



would come to around $2000, excluding la- 
bor. VW currently sells the diesel for $200 
to $300 more than a comparable gas-fired 
Habbit. 

Because of its excellent fuel mileage 
(40-50 mpg, according to our survey), 
the Habbit diesel engine will pay for it- 
self after approximately 20,000 miles of 
driving. 
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The Rabbit's diesel 
engine is diagrammed 
(far left) and shown Irt- 
aia lied under the hood 
(left). According to 
owners, maintenance 
costs appear to be 
about the seme as can 
be expected with gas- 
oline-engine Rabbits, 
Recommended olf- 
change Intervals ere 
7500 miles and major 
service Is specified 
every 15,000 miles. 
Recommended over- 
haul of the diesels 
fuel injectors Is speci- 
fied lor every 00,000 
mi las ol d riving. 
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New rigs 

jfor rolling vacations 



Thisyear h s RVs may be bigger 
and fancier than ever again. 

by Bill McKeown nv editor 

T his may be the year to shop for that 
new recreational vehicle, A pre- 
view of the latest models shows variety 
we may not see again. For several 
years the industry has been watching 
for an imminent crunch on the market 
for the big rigs that burn the 
most gas, So far, buyers have 
remained loyal and regula- 
tions have stayed lenient. 

What's fun? 

For a while there was a 
strong threat that vehicles 
used for fun would not be con- 
sidered essential to the econ- 
omy if tuel rationing came, and 
a line had to be drawn between 
useful and non-essential 
transportation. Should we be 
allowed to drive a motor home 
or tow a trailer out to a camp- 
ground? If not, should owners 
of passenger cars drive to 
sports events, to the movies 
and the beach, to visit rela- 
tives on a day off? Was seeing 
the country less Important 
than shopping the super- 
markets? 

After government hearings 
at which both aides were pre- 
sented, it now appears that 
the right to relax the way we 
like best should determine the 
way we would use a gas allot- 
ment. Given a set amount of 
tuel. it would be up to each 
driver to decide how far he could go 
and the kind of vehicle he would use. 
So assorted types of big live-aboard 
rigs are still very much available this 
year. Smaller units, however, continue 
to grow in popularity, 

What'S different? 

Mini-motor homes, those chopped- 
van conversions with bodies built be- 
hind and above Ihe original cabs, are 
packing added living into up to 25 leel 
of vehicle. Mow you can sleep up to six 
in one— two in the forward compart- 
ments over the driver, two by convert- 
ing the dinette into a double, and two 
in a pull-out gaucho.Tbe lowly bathtub 
has become a sign of luxury in many 
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rigs Once only found in stretohed-out 
motor homes, it now appears in more 
compact RVs, though usually not big 
enough for camping basketball play- 
ers. A shower, along with hoi and cold 
rolling kitchens, is standard now in 
running water for bathrooms and 
mini -homes, 

Using a pickup truck body for a 
slide-in camper is still a handy way to 
make a work rig into a dual-purpose 
vehicle, though sales of the cargo-bed 



Football game tailgating by motor home 
can include wine steward, that, violinist. 




units have fallen off. But now the mini- 
pickups, the Batsons, Toyotas and 
Subarus, the Chevy LUVs and Ford * 
Couriers, are built up with permanent 
camper conversions into minhmini- 
homes. Chinook for several years has 
been making attractive installations, 
and nawChampion Home Builderswith 
the Galavan, Dolphin with its high- 
styled X-1 00. Sunrader wath a back that 
lifts into a roar patio, and others, are 
joining the move to converting 
compacts, Most offer solid 
fiberglass-finished compact 
bodies, but a few use pop-up 
tops that can lift to expand 
headroom once the rig is 
parked. 

Room to stand is always a 
challenge to engineers who 
hope io keep the wind resis- 
tance and center of gravity 
low. and to designers trying to 
get away from the shoebox 
look that used to be typical of 
so many RVs. in mini-motor 
homes, Diamond-Goons has 
come up with a stepped-back 
top for the G.T. Diamond that 
adds space and good styling. 
Revcon's streamlining helps a 
big 30-foot motor home look 
lean. 

More room 

The bunkhouse design, an 
arrangement we applauded 
several years ago when it first 
appeared, is now winning 
sleeping space in a number of 
new RVs. By stacking bunks 
double-decker style in a spe- 
cial narrow compartment, a 
large Family, team, group of 
sportsmen or just friends can be fitted 
into limited travel space, Children can 
turn in early without converting the liv- 
ing area of night-owl adults into a bed- 
room. Holiday Rambler, Monitor, 
Hop'Cap. Shasta. Coachmen, Winne- 
bago, Itasca, Wilderness, Pace Arrow, 
Fleetwood, Tioga and Taurus are some 
of ihe trailer and motor-home makers 
that now offer this design. 

Bigger still, and growing, are the 
fifth-wheel trailers that approach the 
mobile home in living space. Though 
stilt a small percentage of alFRVs, they 
have been attracting numerous new 
buyers who like indoor room, don't 
mind drivingatowtruck.and don't plan 
on finding a new campground every 




New Leprechaun mini- motor homo chopped vans from Coach- 
men lit sleeping for seven, even bathtubs, Into 22 and 24 loeL 




It’s a Winnebago, but the new 2G and 29 Chieftains have 
less boxy look, 10 interior layouts, smaller "W" on side. 





The chopped vinmjni.m&raf 
like Fleqjwoad'rrfair, gjyef {he fwl 
.crt di5*u^ J^aller i4g butfr^s h^tfroom, 
arc com mod a lip ns, sjpIf^am&iiyueM-, V T% 



A camping trailer without the lenl, Itie Apache solid slate 
Yuma l has new glide-out galley kitchen and can sleep si*. 





Twin rear windows indicate [he newly popular big- 
family bunkhouse layout m this 25-fool Holiday 
Rambfetle, designed in wFthoul raising ihe roof. 



Upper berth arranged across Ihe rear 
ol a Free Spirit Eagle Bunkhouse 
travel irailer (left) has slide 
curtain tor view into living room. 




Pickups, even ihe mini -compacts, can mount Colemans sllde-ln fold-down Country 
Squire and Country Squire Junior campers, Both have two doubles lo sleep four. 
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And lor compact cars, Apache’s Mini Eagle 
130 weighs only 510 pounds with a height 
ol 3Vi feet, but opens for two double beds. 

Six models ol Shasta mini-motor 
homes, including one wilh bunk- 
house plan, join Shasta's van, 
fifth -wheel, and 1 standard trailers. 










Large a c com mo da- 
lions in a smell 
trailer: The Coach* 
mrm Sun LFIe 160 
sleeps six in a 16- 
looler, Olher fold- 
down camping trail - 
era In ihe Fine range 
from a 13-lpol mod- 
el, that can sleep 
four and has 6-fnwl 4 
headroom, to Ihe 
Sun Classic 210, 
sleeping seven, 



Junior campers enjoy the clubby bunk- 
house, This one is free Spirit's Cub 25. 



With a slcol-reinlorced tlroamUned 
exterior and yachly decor Inside, Iho 
new 254ool Itasca Seafarer cruises 
and sleeps a crew of Ihroe to live. 

Folded for I ravel end trailing, 

Coleman Country Squire (open, far 
loll) looks like pickup cargo 
cover on standard Or mini-truck, 
has good wind resistance, economy. 



Which RV is which? 



Camping {or tent) Ira Her 



Travel Iraiiar 



Pic hup truck cover 



Pickup camper 



Van conversion 



Mini-motor home (chopped van) 



033 



Molar hom* 



Condor i-oi-home camping is possible with big Iravel trailers like Coachmen's Deluxe 
Creotwood 26-looter, Renner men is Include oplional layouts, exlra insulation. 



night. This is the type of rig favored 
for sun-belt traitor parks, Some rigs, 
like Jnyeo models, mount wide gltjsa 
sliding doors and picture windows 
Coachmen adds a nice touch in its 
32-footer by enclosing the bedroom 
over the hilch in a separate room. 

Bui the pickup trucks that mount 
fifth-wheel hdches on their cargo beds 
now are gening styling ireaimeni. 
American Traveler, Blazon. Ozark 
Traveler and the 40-looHong Arclic 
Sun from Dreamer ail have pickups 
camouflaged to look a part of ihe ex- 
tended trailer behind. Yet not all fifth- 
wheels ere oversize. Play-Mor's model 1 , 

{Pinasts turn ropajQ JT-t) 







Now customizers are going to 
work on Ihe newiy popular mini- 
trucks to make them into unn$, 
a« with Ford Courier (above) 
enclosed with a panel body. 

A conversion ol a CMC by the 
Jimmy Div. of Consolidated 
Leisure (upper left), the semi- 
van with headroom al the rear 
approaches $20,000 with options. 

Only the name on Ihe spare tire 
(toft) hints that colorful 
Tailgaier with rear canopy and 
swing-out stove for outdoor 
cooking is Winnebago Youth Van, 
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These extra size station wagons may be the family cars and muscle 









station Wagon vans a penally 
rigged as tow vehicles. 



machines of the future 
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For lowing with minimum 
air resistance, trailers 
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design like the Avion are 
popular. Fleetwood has 
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several models of Santana 








W hat is more than a car, less than 
a cam per, has four wheels, swivel 
seats and style to spare? Thai's easy 
What vehicle developed as a sign of 
youth but was grabbed up by drivers 
of all ages? 

It'S obvious. The rig that started out 
as a panel truck and became a beach- 
boy symbol now is being bought by 
outdoor families and sporty older types 
as an ideal way to tote a ten I or tow 
a travel trailer 

Builders of recreational vehicles are 
attempting to catch up and ease into 
the van conversion market with units 
dial are bigger anci moio upholstered 
Shan station wagons, ihai can be fined 
for compact camping and that have 
cargo room to carry a load of friends 
and kids, plus gear, Big to park, but 
easy to drive these RVs usually have 
sitting headroom and, unlike the 
raised-roof models, will fit into most 
garages. 

Uni ike the posh pads-on-wheeis that 
are all mattress in the bach,, most fam- 
ily touring vans with their picture win- 
Jaws rind 1 four high -backed swivel 
seals have a small rear lounge that 
can convert into a bed Often, unfortu- 



Station-wagon lusury 
with room to spare Is 
(BBlure o* Star Gazer 
(upper right), a GMC 
Ski re raft touring van. 

Standing headroom 
and hunks tor si* 
in 18^ feet are 
advantages ol new 
raised-root Xplorer 
221 minihome. 

nateiy, this is mounted across the 
coach, and a six-footer must sleep 
there while j n a crouch. By stretching 
out at a diagonal, however, a lourmg 
couple can take turns resting: one can 
nap while the oiher drives. 

Sink, stove and sometimes a self- 
contamed toilet help the van to simu- 
late n camping rig, but a rainy day in 
a campground without any room to 
stand may dispel that illusion 

Last year. Champion Homes intro- 
duced rts Trans-Van with a slightly 
raised roof and a rear entrance with 
room for a six-footer to stand j us r 
inside the door while cooking al Ihe 
galley. This year, similar models are 
available from a number of imitators 



Cha mpron has gone on to add a four- 
wheel-drive standard van it calls a 
Wrangler and a Dalsun minhminihome 
conversion called a Gafavan to fit this 
market. Hop Cap has a stretched van 
named Mid Ranger, and Uni-Van from 
Mobile Traveler is another entry, 
Styling innovations include a guil- 
wing replacement of the standard sti cl- 
ing side door; half lifts as a canopy 
and the other half drops lo form steps. 
Leisure and Recreational Products 
fLRF> and Gerring, noled van custom- 
izers, are sources of this feature 
VValch these rigs for innovations. 
Dodge now offers a diesel engine op- 
tion and lightweight compact vans are 
sure to develop. fw 




What will the ultimate fold-down be like? 
We outfitted one to find out, 

by Bill McKeown 

I f small cars arc |h@ transportation of the future, tent 
trailers may become Ihe ideal campers to tow be- 
hind FoJded down, Ihey offer minimum wind rebal- 
ance and longue-hitch weight unobstructed visibility 
oul back and tracking that follows a lour-wheel drive 



almost anywhere Parked and opened up, they offer 
fold-out accommodalions for a big family as well as 
space for almost everyihing and the kitchen sink 
A liitle campmg trailer used lo be considered an 
in-between rig- a step up from tenting but not quite 
a big travel trailer or motor home But suppose all Ihe 
lealures of the big ones- and then some— could be 
installed neally in a compact trailer We conferred 
with Starcrafl, the noted. recreation vehicle and boat 
manufacturer of Goshen, Ind Into a Galaxy model, its 
engineers incorporated our recommendations, iheir 




Ready for a variety of ci images and 
sports, this accessorised Galaxy 6 
mounts a colorful canopy (1), 
side mount picnic lable {2}, tishlna 
skiff that can double as a bathtub 
f31- pressurized water system (<). 
aide -mount barbecue gr+H |5). CB no- 
ground plane antenna (6) fold-down 
TV antenna {7j. p bicycle carrier 
brackets (8), 'old- together picnic fable 
in), screen enclosure (10}, portable 
generator (1 1}, e xlend able clothe Mine 
{UMktfjghf fl 3). 
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Family members are taken 
care el with customized 
fillings. Dog-dish shall 
attaches out of the way 
under outdoor barbecue. 



Pulled into position with 
Ihe new Star Gaier tour- 
ing van. Galaxy 6 has 
boat and bicycles which 
are to be unloaded Irom 
special racks before 
camper rool is raised. 



For the many nights when 
a campground setup 
comes ailer dark, a spot’ 
light shines on Ihe hitch 
and a switch that lifts 
roof electric ally. 




newest innovations, and the pnze-wrnnmg sugges- 
tions from the nationwide Stare raft Camper CJub 
membership. The result gives an impressive look at 
things to come. 

Camping combines a variety of outdoor activities 
and sports, and a tent trailer roof is a useful! pfaiform 
lo start loading up for them. Four bicycles and an 
aluminum Starcraft fishing skiff are secured there 
with special hold-down brackets A small outboard 
motor and excess luggage can be stowed under the 
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most-asked 

questions I 
about RV tires 




by Mort Schultz 



Which ones to use. When and why to use them. 
And how much they should cosh 



T hey cull them the difficult doz- 
en— the 12 questions about off- 
road tires that owners of recreation- 
al vehicles most often ask their tire 
dealers. 

Whether you consider yourself an 
off-road expert or you just steer 
your RV out onto the beach or into 
the woods occasionally, you've prob- 
ably become aware that a flood of 
specialty tires are now becoming: 
avail able. What are the features you 
look for before buying? Here are 




Paddle tire is for sand, mud, not pavement, 
would have short, rough highway life. 



answers, with a word of thanks lor 
their assistance to the Firestone 
Tire Co, t B. F. Goodrich and Dick Ce- 
pe k, who is a recognized authority 
on off-road tires. (Dick is the own- 
er of a retail and mail-order tire nut- 
let in South Gate, Calif.) 
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Question. What is an off-road tire? 

Answer- A true off- road tire is a spe- 
cialty tire that is of no use lo most recrea- 
tional-vehicle owners. For example, the 
paddle tire is designed for use in sand 
and mud and nol for highways. If you 
drove paddle tires on paved roads, the 
soft paddle tread, extending from sidewall 
to sidewall, would give a very uncomfort- 
able ride and wear rapidly. 

From experience, you probably nolice 
that you and other owners of four-wheel 
drives (4wd), vans and pickups spend 
more Time on the highway than off the 
road. In fact, it $ been estimated that most 
4wd vehicles are driven on paved roads 
about 90 percent of the time and off-road 
only 10 percent, 

What is commonly referred to as an off- 
road lire, therefore, has to be designed 
for service on the highway. Bui it also has 
to keep you moving over off-road ter- 
rain where Iraction is not as good. 

Q. What distinguishes a regular 
highway tire from an off-road tire? 

A. Tread pattern, primarily, Tires for 
use off-road have an open, deep-grooved 
tread, However, as with highway tires, 
this pattern oomes in two designs' con- 
ventional and traction. Traction tread 
tires are also referred to as dnve-wheel 
or snow tires. 

O- is it advisable to buy off-road tires 
on the chance that my vehicle! which 
so far has been used only on paved 
roads, may someday see limited off- 
road use? 

A, No. According to Fireslone Tire Go,, 
"The wear penalty for using off-road tires 




Conventional heavy-duty truck tire is a 
good on and off-road compromise. 



on- the highway can range from 25 to 50 
percent when compared with the use of 
highway-type lires on the highway," 

At this point, we had better define the 
term "ofl-road." It means the outback, 
where chunks of rock, deep ruts, mud and 
sand prevail. Driving on country roads, of 
The hard -packed shale and dirt variety, 
should not influence you to buy off-road 
tires since highway tires would suffice. 

Unless you have a bottomless wallet, 
you better consider the use tires will get. 
Off-road tires aren't cheap. The least ex- 
pensive ones of quality are around $100 
each. 

Q. I need tires on my 4wd t which I 
drive into the boonies often. Other- 



wise, I use the vehicle on the highway 
and around town. What's best for 
me? 

A. Best? Two sels of tires — one for reg- 
ular and one tor back-country use. Its 
also best lo have two sets of wheels, so 
you can keep tires on wheels instead of 
mounting and demounting them when 
switching sets. Constant mounting and 
demounting can damage tire beads. 
Once a bead is damaged, you can throw 
Ihe tire away. 

Q. What if I can't afford two sets of 
tires and wheels? 

A. Then buy one set o( off-road lires 
and wheels to match. Most off-road (ires 
are wider lhan regular highway lires for 
"Hoiation" in soft going. Wheels used with 
highway tires should not be used with off- 
road tires. By matching wheels to lires. 




Primarily ter off-road operation, (his open 
tread can handle highways as well. 



you will avoid poor performance, irregular 
lire wear, a possible safety hazard and 
maybe damage te the vehicle, 

Dick Cepek recommends that you buy 
off-road tires and wheels from the same 
dealer. 

Who is going to lake care of you it the 
tires don '1 run right?’ he asks. "The wheel 
guy is going to tell you it s the fault ol the 
tires and the lire guy is going lo say you 
have bad wheels." 

Q. Some pickups and 4wd vehicles 
l l ve seen have off -road snow tiros on 
atl four wheels. Do they give better ser- 
vice than conventional tread design? 

A, Only in snow. If you drive in snow 
country and don't want to use lire chains, 
traction tread tires help keep you moving. 
Traci ion treads on the rear of your vehicle 
should keep you going if your area gels 
light or moderate snow. One traction 
tread lire for each wheel, front and back, 
is besl il snow is heavy. 

Good-quality off-road traction (read 
tires give adequate service on all kinds of 
terrain — rocky, sandy, muddy — when the 




Though ter highway use, open beads on 
the sides give traction tires a snow grip, 

ground isn't snow -covered. However, if 
snow is not a factor, equip your vehicle 
with ofl-road tires having conventional 
tread. They offer a more com tori able nde 
on paved roads. 

Q. Which tire is best for driving on 
ice? 

A. Best answer is tire chains. No off- 
road lire provides traction on ice 

Q, Some off-road tires I've seen for 
my vehicle look much wider than oth- 
ers. Do wider tires give better perfor- 
mance? 

A. Generally yes, but this business of 
width is confusing. Indiscriminately fitting 
a vehicle with wide tires can give prob- 
lems Approach width sensibly. Here are 
tips: 

1 . You can spend a tortune modifying 
your vehicle to get wide tires to fit. You 
can cut fenders, beef up the suspension 
system rebuild the rear axle and ihe like. 
You have lo fudge whether minor or no 
modifications will suffice. Minor modifica 
tion entails bending fender lips. 

2 Once you deviate Irom the tire width 
suggested by the vehicle's manufacturer, 
consider tires in relation to ihe vehicle's 
axle ratio and engine revolutions per min- 
ute (rpm) Tires are a vehicle's final drive 
gear. Make sure, when considering the 
purchase of wider tires, that they won't 



Width of high-flotation models helps Keep 
tiro from sinking In sand or mud surface 




result in engine lugging on the highway, 
An engine that operates outside its power 
curve gives poor performance, consumes 
more fuel and may be subjected to un- 
necessary wear 

3. Not all lires of the same size desig- 
nator! have the same overall diameter 
(OD). This is (rue of tires made by ihe 
same or a different manufacturer For ex- 
ample. Firestone's 1G-15LT All Terrain 
tire (conventional tread) and Firestone's 
1Q-15LT AH Terrain T/C tire ttraclion 
tread) have different DDs. The company 
warn 5 that the two lires should not be 
mixed on 4wd vehicles. Doing so can re- 
sutl in drive-train damage. 

4. The tire dealer you patronize should 
have charts giving compatible tire sizes 
for your vehicle s axle ratio and engine If 
he doesn’t, find yourself another dealer. 




Olf-road traction tires extend the open 
grooves to sides of tread for snow going. 



Q. What part does tire construction 
play in the selection of off-road 
tires? 

A. The same part it plays in the selec- 
tion of highway tires. If you wanl the best 
and strongest, gel radials. Belted-bias 
tires, which are less expensive than ra- 
dials. are a second choice Bias tires— 
tee least expensive — aren't suitable for 
extensive of I- road use. 



Q. What is a tire's Iced range and 
how does It influence the kind of off- 
road tinea one should buy? 

A. Load range is an indication of (he 
maximum cold inf I alien pressure lor 
which particular size tires are rated, A 
tire's load range determines the amount 

(AV’.'r o fum to pay m) 
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New for RVs 



P art of the fun is to m;ikt a your rig 
personal and different. Now ac- 
cessory manufacturers are provid- 
ing the special items required. Want 
to add headroom, bedroom „ extra 
storage, or built-in bucket seats? 
Aftermarket outfitters can do all. 

The family car can he fixed for 
camping with reclining seats, plug- 
in coffee pot and refrigerator and a 
tent in the trunk. Station wagons 
and vans are easy to live aboard, 
with inflatable mattresses a ml a 
grub box. Cap covers for pickup 
trucks are made by a growing list of 
suppliers; Hop’Cttp* Leer and Win- 
nebago are among them. 

California, birthplace of much vrm 
customizing, offers great varieties 
of side and sunroof windows from 
Stretch Forming, Elixir, West Coast 
Windows and Lo Van- Chastain has 
truck bed Rumble Rider rear seats 
for mjnipickups. And to tow u spare 
car behind your motor home, Preco, 
in Omaha, provides a $300 kit that 
makes it easy to trail an automatic- 
trims miss ion model. 




A back door for pickups. Leer's Town N 
Country Cab-thru door of gray safety glass 
offers entry Into Leer's slide-in camper dr 
easy access to pickup cargo bed. 



Blocked by a spare tire, a motor home's 
rear storage compartment is useless un- 
less a hinged, spring-loaded tire carrier like 
Kenco Engineering's is bumper-mounted. 




Raising the roof without shutting your rig out ot the garage is possible with Viking's low 
profile, add-on insulated fiberglass Sports Tops with roof racks lor vans. 





Boiled out of sight behind the front seat of a pickup, the Stow line 
Truck Caddy has shelves and racks for tools and gear, plus a 
lockable compartment A rifle safe is also available. 




Without waldlng, the Combo Trailer Hitch/Step Platform for vans 
can be bolted on to provide a ball or receiver hitch, rear step and 
bumper guard. It’s from Avionic Structures, 




For the van owner who wants to fit out for full-time comping or 
needs a unit that slides back out for cargo space, Varik It of Indiana 
has a two-sleeper with Icebox, stove and sink. 




Blazer and Jimmy 4wd owners can now order h convertible top 
that allows for a roll-up rear window. Dual malic provides top with 
concealed fasteners In choice of black or white fabric. 
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Backpacking tents with free-standing sup- 
port and wide peaks for added room an 
n«w from White Stag, High Country (above} 
has sheltered door to store packs, gear. 

N ot everythin# is more expen- 
sive, Going: outdoors is still free, 
and though the costs for much camp- 
in# gear have gone up, equipment 
now available has improved consid- 
erably, New fabrics, plastics and in- 
sulation have combined with new 
designs to make camping easier and 
more comfortable. 

New tents 

Bill Moss of Tent Works Ltd,, 
Camden, Me,, deserves credit for one 
of the most useful trends in outside 
living. Over 20 years ago his Pop- 
Tent was the first free-standing, 
quick-erecting shelter supported 
with flexible fiberglass poles. Gone 
were the pegs, poles and guy tines 
that stretched or shrank, tripped 
you in the dark, tangled at setup or 
takedown time and pulled loose in a 
wind storm. Now Moss has models 
from the Pocket Camper, Eave and 
Trillium up to a cottage- si zed Opti- 
mum 200, 

Free-standing models of sophisti- 
cated design and light weight are 
now also available from Early Win- 
ters, Don Gleason's, Eureka, Trail- 
wise, JanSport, North Face, Sierra 
DpsignSt Coleman and more. Seme 
require pegging around the edges 
only in strong winds; several use 
elastic shock cord inside tube poles 
to make joining up even easier. 

Advances in materials 

Waterproof breathable Gore-Tex 
is now used in many parkas and pon- 
chos, and appears as a bivouac bag, 
sleeping bag, glove and tent cover- 
ing material. Down, as the ideal in- 
sulating material, is being chal- 
lenged by synthetics like Thinsu- 
late, Hollofil and PolarGuard, that 
wash and dry more easily and claim 
as much or more heat retention. 
Pack frames have become more 
flexible, camps to ves more reliable, 
cooking utensils and food even more 
compact. Higher prices are provid- 
ing more for the money outdoors. — 
BiU McKeoum 




New for campers 







Matching shelter blind and parka, the Mini-Blind and Mini-Male come in white or camou- 
flage from Sports Haven in Seattle for hunters and wildlife photographers, 




Van campers with Coleman's largest tent, 
the Villa dal Mar, can now join the two with 
new van conversion kit that attaches to 
tent, fils van with sewn-ln magnets. 



A bivouac sack with space to spare for a 
single sleeping bag and big enough lor two, 
the R E. I, Co-op's ripstop nylon Bivi Sack 
can substitute for a tent. 




Now compact little backpack stave from 
Peak 1 can be carried in its aluminum pel 
containerfcook kit. Quart and Vi-quart bot- 
tom and top are lifted with pot gripper. 




Folded up, and with propane container re- 
moved, Coleman's one-burner campstove 
stows compactly. In use, new X -shaped 
windshield protects t0, 000-0. T.U. flame. 
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New devices make 
stereo listening . 
easier than ever! . 



Computers, solid-state electronics, even 
laser beams are being incorporated into 
stereo equipment to give greater 
convenience as well as better sound. 



reflections from the record, mid thus 
eft ii d i fit i aguish the groove tracks from 
the blank spaces between, Fed to the 
topic circuit and a small computer 
memory, thin information enables the 
Acentric to fdt'k out, piny, skip or 
repeat any retard track m any prp- 
g m named sequence yuu choose. U' hat's 
more, it will do this for up to six rec- 
ords in a row, them an tmnati rally re- 
xtuck the records and do It all over 
again in idle Harm' or— if you like - 
different order of selection, a. 

You punch your instructioiiP into a 
key hoard that holds up to 2? prepro- 
grammed cues— enough to tailor a 
whole evening's worth of music to 
your particular taste. The sijt-djsc 
changer sells for $300; for an extra 



and the computer. Anyway, there ' jh 
Htime offspring from this union. More 
and more audio components mow have 
built-in "logic." They can run through 
several alternative programs of action 
in response to coded commands. They 
owe their “intelligence* 1 to what is 
called a microprocessor— a tiny com* 
p titer circuit that electronically makes 
decisions based on simple concepts 
like "yes," "no" and "either or." This 
may seem elementary, but il goesi a 
Long way. 

The first of these “sma rt machine* 1 ’ 
— A EH. "a Accutrau record changer - 
Ims been around fur more than a year, 
hut it's learned some fancy new tricks 
in its latest version i the + (if. A photo- 
sensor on the* tune arm registers light 



C l Ef*ek put the latest KtePBo gear now 

_ getting into the stores, aiUl. you'll 
spot three new trends: 

■ Increased automation. 

■ New controls to optimize perform- 
ance. 

■ Special ci rcu it refinement*. 

These innovations usually appear 
first at the top of the lime: the most 
advanced designs- dangling the hef- 
tiest price tag*. But, advances have & 
way of trickling down, so features now 
available only to funs with Fat wallets 
may soon come within reach of the 
rest uf us. 



Automatic program search 

Fn im the way it looks, there must 
have been a marriage between audio 



by Hans Fantel 




Sij'J >'"u gel u ncmntr-i -i nit nil key bunnl 
« hoot the ais» uf a pocket calculator to 
hold in your lap while i HaulciK ultra - 
sunii t:oj nniHEidti to the record player. 

Similar programming options are 
now a \n "iablp in vass-atte equipment. 
If you ever tried to locate n particular 
I'K'oe nf music on tape — hunting bark 
and fort h for the right spot — youll be 
grateful fur such computerized con- 
venience* Again, the basic principle — 
as they say in computer lingo- -ia one 
"f selective access and recall, In the 
Optonica RT-650J i $1! 7 0 j and the 
Sharp I RS8&S ($360) cassette decks, 
u hit ill-in micro processor counts the 
silent intervals between, the separate 
pieces of music anti assigns a number 
to each, which is displayed oil an LED 



panel, You can then punch in the num- 
bers you want to hear and skip the 
o t h e rs T he m k rop rr tees nor will sen it h 
the tape for the wanted piece in both 
forward and reverse motion. 

Tape optimizing 

Automation now goes beyond such 
handy frills and program selection. In 
Hitachi s new Model I >-5500 deck fhe 
m tcrop rucesso r »id j ns ts hi a s a nd eq u ul- 
izatui n separately to get the best pos- 
sible performance from whatever type 
tape you slap in. 

With ail the different tapes now on 
the market— hi- bias, lo-biaa, ferric, 



chrome, ferrichrome. ferric olialL and 
whatnot it gets pretty confusing 
trying to set bias and equalization to 
match the requirements of each tape 
type. So rhr Hitachi does these chores 
for yms, automatically and precisely. 
Just touch a button and its built-in 
robot engineer puts u (eat signal on 
the tape, measures the output, and ad- 
justs nil the variables until the maxi- 
mum output is obtained from the 
particular tape yuu have chosen. 
Meanwhile, a bank of LEIJ indicators 
tolls you just what the computer is 
doing. A few seconds later, it lets you 
know that all circuits have been opti- 
mized, It then rolls the tape back to 
the si art and all signals are for. You're 
ready to record, assured you're get- 






No, you're not seeing things . , . Toshiba's SA-715D is a receiver without a tuning knob. It's 
the first receiver with a digital, frequency-synthesized tuning section. 




Technics ST-903&, combined with the matching SIF903S programming unit, lets you select 
your FM listening a week in advance. Upper readout is frequency; lower is time. 



ting the best possible performance 
in terms of frequency response, 
noise and dynamic range. Natural- 
ly, such super sophistication doesn't 
come cheap. The D-oftOO puts a SI 000 
dent in your bank account. 

Tuner automation 

Automation has also come to FM 
tuners, most of it baaed on a new 
type of “front end" — the part of the 
tuner or receiver that pulls signals 
from the air. Since the beginning of 
radio, this was done by a variable ca- 
pacitor: You twirled the tuning knob 
until the circuit was in resonance 



with the frequency of the transmit- 
ter. No more. The tuning capacitor is 
gone — in some cases, even the tun- 
ing knob. Instead, a quartz crystal, 
like the one at a radio station or in a 
quartz watch, vibrates at a fixed fre- 
quency, Digital circuits then process 
this frequency, by dividing or mul- 
tiplying it, to duplicate the exact fre- 
quencies of all the assigned broad- 
cast channels in the FM band. That 
way, the receiver is locked to the 
transmitter frequency by the liter- 
ally rock-steady crystal. No more 
hit ■ or- miss tuning and no more knob 
wiggling. It is actually impossible to 



mistime these new “frequency-syn- 
thesized" FM receivers. Tuning, in 
effect, has become automatic. 

Just let the tuner scan up and 
down the FM band while you watch 
the digital frequency readout. When 
the number of the station you want 
flashes on, stop the scan and your 
station is right there — -'‘on the 1 
no.se," For added convenience, most 
new digital tuners have up to a doz- 
en selector buttons you can preset to 
your favorite stations. 

Outwardly, this resembles ordi- 
nary pushbutton tuning, like on a 
car radio. Rut it’s nothing of the 
kind, On most car radios, the tuning 
button merely rotates a shaft to a 
mechanical stop, often resulting in 
haphazard tuning. By contrast, the 
station selector on the new tuners 
issues a precise command to the 
crystal -con trolled frequency syn- 
thesizer to duplicate exactly the fre- 
quency of the station you want. 

Carrying the idea of automatic 
tuning a step further, the brand- 
new Technics ST-9038 {SGOO) offers 
an optional add-on unit containing a 
computer memory, enabling you to 
program your listening a week in ad- 
vance. You punch in the dates and 
broadcast times for the programs, 
along with a code for any of eight, 
different: FM stations, and the op- 
tional SH-903S programmer makes 
sure you don't miss a thing. If you 
can't be home to listen, it will switch 
on your tape deck to record the pro- 
gram for you and shut off every- 
thing promptly when the program is 
over. If you've got two separate tun- 
ers, the programmer can be in- 
structed in advance to let you listen 
to one program, while recording 
another. My wife liked the whole 
idea, but when I told her the pro- 
grammer costs an extra 600 bucks, 
she just said: “What? For a dock ra- 
dio? And it doesn't even have its own 
speaker!" 

New controls 

Giving the user a chance to make 
ultra p reel se circuit adjustments 
for optimum performance is the idea 



Optonica’s RT-65Q1 cassette deck has a microprocessor brain to 
count the intervals between separate selections. It then allows 
you to select the sequence of playback. 




Aiwa s A l>6900 cassette deck is equipped with needles having 
two pointers. One of them gives the reading tor peak power, the 
other indicates average signal. 





Hitachi's D-5500 will 
select bias and equal- 
ization automatically 
for just about every 
type of lope now on 
the market. Just touch 
a button and the inter- 
nal computer puts a 
Lest signal on the tape, 
measures the output 
then adjusts every- 
thing until output is 
maximum. LED indi- 
cators lei you know 
what's going on. It 
also has a si I de-out re- 
mote control, so you 
can command its 
many functions from 
across the room. 





... ff ^ ^ ^ 




behind a whole set of new controls, A 
cast? in point is the "response tuning 
system” on the AD-6900, AIWA'stop 
cassette deck. What it does is similar 
to the automated function already 
described in the Hitachi: It adjusts 
the bias current to the exact re- 
quirements of a particular tape. In 
this model i the process is not auto- 
mated , and you have to watch the 
meters for the point of maximum re- 
sponse, But the test signals are ap- 
plied both at the high and low ends 
(jf the audio range, to make sure 
that optimum response extends 
throughout the* audible range. 

Ever the meters on the AIWA are 
Unusual. Each has two separate 
pointers. One registers signal peaks 
that arc 1 important for avoiding dis- 
tortion, The other is a standard VU- 
meter, which averages the peaks to 
give an indication of the overall sig- 
nal level going on the tape. Like sev- 
eral other top-quality decks* AIWA 
also lets you switch the meter to 
peak hold. The needle then stops at 
the loudest signal, so you can tell at 
a glance whether or not t he tape has 
been overloaded at any moment of 
the recording. 

You'll also find several fancy new 
controls on the front panels of FM 
tuners, such us a switch labeled '‘IF 
Bandwidth.” There's nothing iffy 
about that IF, It stands for Interme- 
diate Frequency, and adjusting the 
bandwidth in that range helps keep 
overlapping stations apart, 

For example, where I live — on a 
hilltop in western Massachusetts — 
just about every FM station from 
New Hampshire to Delaware chimes 
in on my rig. This makes it difficult 
to keep a weak station from being 



overwhelmed by a stronger signal 
on an adjacent channel. Sure, high- 
er selectivity would help. But higher 
selectivity also means higher distor- 
tion, Since FM tuners arc designed 
mainly for fidelity, they often delib- 
erately sacrifice selectivity on the 
assumption that in most places the 
FM hand isn't that crowded. 

The new IF bandwidth control 
solves this dilemma and lets you 
pick different values of selectivity, 
depending on what station you lis- 
ten to* For a station coming in clear- 
ly, you ran use the “wide” 1 F setting 
for maximum fidelity. To separate a 



station from an interfering neigh- 
bor, use the "narrow” IF setting. It 
may increase distortion slightly, hut 
at least you’ll hear just one station 
at a time. This new feature now ap- 
pears on many of the better timers, 
including those by Pioneer, Kansu i, 
Technics, Yamaha, Muruntx, Ken- 
wood and Mitsubishi. 

For pulling in those tricky, far- 
away stations you also get a lot of 
help from the new Hi-Blend control 
introduced by Yamaha* Technics 
and Nikkei, Weak signals from dis- 
tant stations get distorted by being 
split into left and right channels in 
the tuner's stereo detector. The 
quick way of solving this problem is 
simply to combine the stereo chan- 
nels and receive such stations in the 
mono mode. Hut that way* natural- 
ly, you lose all of the stereo effect. 
The high-blend control lets you set- 
tle for a compromise; it combines 
only the uppermost part of the audi- 
ble range, where the distortion is 
most apparent, while stereo is re- 
lumed in the rest rd the spectrum. 
That way you get less stereo separa- 
tion, but cleaner sound — the best 
trade-off for "difficult” stations. 

Circuit refinements 

Top amplifiers nowadays are so 
good that it’s practically impossible 
to test them. Their specs arc better 
than those of the test equipment* 
Even so, there's still room for inno- 
vations, like Hitachi’s "Class G” cir- 
cuit* 

The (.-circuit works like helper 
springs on a car or truck: I t soaks up 
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Philip* has come out with a new fine of turntables— the Series 7 mode Is that combine belt 
drive wllft aervo&peed control. Performance matches the direct drive. 






Fishbowl variant 

Alternative Aqua Systems give aquariums a 
different lock. Wood-grained steel froste and 
wood shelves are combined into integral 
units in. eight designs, Systems can hold both 
Iresh and saltwater.; no metal or toxic pans 
come mto contact with the water, the maker 
says. Model 2325 (shown) has a 23-galton 
lank, is about Sill. Aqua* Design, Box 558. 
Morton drove, III. 60053. 




W&ll connected 

Special seals make Econo&eal connectors 
resistant to saltwater , gasoline, oil, antifreeze 
and hydraulic fluid, the maker says, Made In 
3-, 4*, 7' and 9-wire sizes, they are useful In 
automotive, marine and off-road applica- 
tions. From Si. 70 each, AMF Special Indus- 
tries, Valley Forge, Pa 19402, 




Fire extinguisher for boats 

The Firebgy Jr. Model 1 5 is an automatic fire 
extinguisher Tor boats with engine compart- 
menisci up to 75 cu. ft The nonelectrical unit 
uses Hakjn 1301 extinguisher. At under six 
pounds, it can be mounted with two bolls 
About $100 from Convenience Marine Prod- 
ucts Inc.. 100 Commerce Ave. S..W„ Grand 
FtaprdS, Mich. 49503. 




Roll out the ice rink 



You can put a skating rink overyour swimming pool, tennis court qr yard with this kit. Ethylene 
glycol fluid Hows through flexible tubing in 4x50- foot grids to make ice: grids can be rolled up 
at season's end. The system is said to be simpler to construgi and require less power ip 
operate than other such units. Package with refrigeration module, vinyl liner, ground insula- 
tion, plastic edging, fluid and grids for a 20x50-loot rink is $9990, Lumber for onk edging is not 
included Dsvoe Sports Systems, 806 Eastern Ave., Carlstadt, N.J 07072. 




Reach for the sky 



Slide projector zoom 

The Navitar i/3.5 zoom lens vanes m focaf 
length from 6 to 9 inches ( 1 52 to 229 mm) tor 
tong-throw slide projection. It fits all Kodak 
Eklagraphic end Carousel projectors, as well 
as many others. One of a fult line pf slide 
projection lenses, it costs $330. D.O. indus- 
tries, 317 East Chestnut St., East Rochester, 
N.Y. 14445,. 



Tha Spray Pal Hanging Plant Mister waters 
hard-to-reach plants. The 22-ounce bottle 
has a mix and measure guide built in; the 
gooseneck lube is fully adjustable. Spray can 
vary from a fine mist to a stream. About 
$2.50. A FA Corp., 200 Industrial .Bfvd,, Box 
908, Toccoa, Ga. 30577. 



1T4 POPULAR MECHANICS 




It’s an ill wind. . . 

Ihat blows through your wa II outlets and switch 
boxes, wasting energy. Oral! Sealers ftl be 
tween wall and cover plale, reducing 
migration through outlets by 93 percent, the 
maker says. Plugs Ipr socket hotes block air 
and keep children's finders out. too, A kit with 
eight Sealers and 10 plugs is about $4 Arm- 
strong Cork Co., Lancaster, Pa. 17604. 





Tracked trail bike 

Trail Kal has a tracked rear drive to prove rit 
slipping, me maker says, The rubber track 
has a “footprint" of about 1 00 square inches, 
a bogie-type suspension smooths out 
bu mps. All sprockets and chains are up out of 
the way of dart, mud and santJ to reduce wear 
Production, is planned for later this year. T rail 
Kal. 19906 1 £2nd Place S.E., Renton, Wash. 
98Q55. 




This’ll give you a lift 

Ths CV60 Buoyancy Compensator provides 
25 pounds ol buoyancy, another 12 reserve 
pounds are available by opening zipper at 
bottom The ballistic nylon vest has a bottom 
harness panel that Tits over a scuba diver's 
abdomen and is said to provide more comfort 
than other designs. It's $i 35 from Dacor, 1 61 
Norihtold Rd.. Northtield, III. 60093 





Row, row, row your canoe 

For those who like to row for exercise without 
having to buy a scull, an attachment for a 
canoe may meet your needs This aluminum 
rig weighs about a pounds and adjusts to fit 
most canoes. Rig without oars is available lor 
about 175. For further inlormation, contact 
Ed Nelson, Grumman Boats, Marathon. N.Y. 
13603. 




Taking the wind out of your tires 

Worried about foreign insurgents invading your driveway? Tired of having fleeing criminals 
smash through your roadblocks? Road Bloc 1 70 is said Do be 1 00 percent effective at stopping 
cars and pickup trucks moving laster than £0 mph. Unit weighs 36 pounds and can be de- 
ployed in seconds, the maker says. Individual spikes are replaceable. It's $1950 trom H.L B. 
Security Electronics, Ltd., 21 1 East 43rd St. New York, N.Y. 10017. 




All hail 

Plug- in attachments Iranslorm a 
Vecta radio direction finder into a 
hauler, fog siren and listening de- 
vice wi th a claimed range of about 
200 yards. The listening device 
picks up sounds from sources that 
may be obscured by fog or dark- 
ness. Aboul $340. VT Sales Corp., 
1331 Souih Dixie Highway W,, 
Pompano Beach, Fla. 33060. 
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Headlights on al dusk won t help you see better, hut 
olher drivers will be able to see you sooner (photos 
below), especially at intersections (above). Sunset and 
sparkle of lights and reflections (right) can prove deadly. 
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Traveling in eerie twilight is a twice-a-day 
challenge to your driving skills. 










by Michael J. Mooney 

T he moat dangerous time of any 
day is that hushed interval just 
after sunset that we call dusk, twi- 
light, or nightfall. More Americans 
are killed and maimed during this 
seemingly lovely interlude than at 
any other time of day. 

National Safety Council statistics 
report that nearly one-third of all 
auto accidents occur during the 
hours of 4 to ft p.m., which comprise 
the evening twilight period at vary- 
ing times of the year. This danger- 
ous period also accounts for more 
than one-quarter of all auto-related 
fatalities each day. Pedestrians fare 
even worse. Fully one- third of ah 
traffic-caused deaths occur at twi- 
light, with children twice aft likely to 
be struck down as adults — truly a 
grim record of carnage for the hours 
when most of us are unwinding from 
the activities and stresses of the 
day. 

But what is twilight, and why is it 
the deadliest time of day on our 
roads and highways? First the 
what. 

If the Earth were airless, there 
would be nc> twilight and night 
would follow day (and vice versa) in 
an instant — just like that! But our 
unique atmosphere diffuses and re- 
fracts the sun's rays about 35 miles 
into the dark side of the Earth and 
the resultant ever-changing half- 
light is, of course, twilight. At the 
equator this twilight band zips 
around the globe at 1050 mph. As 
one progresses to the pole, this ve- 
locity drops off noticeably and at 
4Q°N „ it is ft04 mph. 

Twilight actually occurs twice dai- 
ly — before sunrise and after sunset. 
By far the more hazardous of the 
two is evening twilight, when natu- 
ral illumination steadily deterio- 
rates from day into night. This time 
of day coincides with the daily peak 
in traffic volume, when millions of 
Americans stream home from work 
or school. At morning twilight, how- 
ever, traffic volume is at its lowest 

ebb of the day and ilium in at ion 

steadily increases from night to 
day. 

Treacherous lighting 

The most dangerous part of eve- 
ning twilight isoml twilight, which 
starts at sunset and ends when the 
sun is 6* below the horizon or when 
one can no longer read a newspaper 
outdoors by natural light. Civil twi- 
light varies in length from an an- 
nual average of 24 minutes in Miami 
to 29 minutes in Ne w York City to all 
“night*' in Fairbanks, Alaska. Twi- 
light usually affects the tail end of 



the summer evening traffic crush, 
due in part to Daylight Saving Time. 
By late October, however, the inex- 
orable approach of winter gradually 
shortens the day by some hours, 
resulting in later sunrises and ear- 
lier sunsets. On the East Sunday in 
October this trend worsens abrupt- 
ly, with the sudden shift back to 
Standard Time. Unsuspecting driv- 
ers are immediately thrust into the 
heart of the most dangerous situa- 
tion of all— peak traffic conditions, 
when the lighting is most treacher- 
ous and changing. Not all drivers ad- 
just successfully to this sudden 
change. 

Evening twilight, with its ever- 
shifting, ever- decreasing illumina- 
tion, is the very worst ti me of day for 
effective vision. Dr. Merrill J. Allen, 
Professor of Optometry at Indiana 
University, authority on highway 
vision and safety, tells us that, “as 
the natural light fades, the driver’s 
eyes are unable to adapt as quickly 
as the light level falls." 

Loss of depth perception 

Visual adaptation to increasing 
darkness thus lags, since sky light- 
ing exceeds that of most highway ob- 
jects. After sunset, such objects are 
virtually shadowless and are fur- 
ther diffused by bluish sky light. At 
the same time, colors fade, resolu- 
tion decreases, and large objects are 
often recognized only at the last mo- 
ment, and fortuitously at that- This 
unnerving lack of contrast also de- 
creases a driver's general orienta- 
tion and depth perception — itself a 
very serious handicap — especially if 
you’re unaware that it is even hap- 
pening! Objects are never as distant 
as they appear at twilight. In fact, 
this very uncertainty causes the 
perplexed driver to look again for 
verification at a time when ever-in- 
creasing darkness remains a stop or 
two ahead of him. 

Twilight visual problems often 
start before sunset, when direct sun 
glare overstimulates the eye'* pho- 
to pic (day vision) cells, seriously re- 
tarding the eye’s soon-to-be-needed 
ability to adapt to darkness. A tip: if 
the sun is really getting to you at 
this time of day, pull off the road for 
a few minutes until after sunaet. 
The worst thing you can do at this 
time is don sunglasses to combat the 
unwanted glare. Instead, you 
should adjust the eun visor to screen 
out much excess light as possible. 
All too often, drivers wearing sun- 
glasses at sunset forget to remove 
them when twilight sweeps quickly 
over them. On the other hand, the 
sun visor can be used after sunset to 
screen out distracting sky light and 
allow the eyes to adjust more quick- 



Tips for twilight driving 

Here are additional safety precautions 
for driving at dusk: 

1 * Ch&ck your car's head and tail* 
lights, re (lectors, windshields and wip- 
ers regularly. Keep them clean and re- 
place promptly when necessary, 

2- Keep interior ilium inallon to an 
absolute minimum. Extraneous light- 
ing seriously retards the eye's adapta- 
bility lo low light and darkness . 

3 . Don't smoke if you can help it. 
What you don't need is a swirling 
cloud of unhurried carbon particles 
fogging up your eyes and 1 Ihe wind- 
shield at this critical time of day. 

4* Keep a sharp eye out tor pedes- 
trians, on or near the road. Remem- 
ber, people are comparatively small 
objects, and when dressed darkly, are 
almost invisible at 55 mph in marginal 
lighting. Never assume them to be 
where they shoukl be or to act in a 
predictable manner. Always expect 
the unexpected. 

5 - Decrease your overall average 
speed by af teas! 10 mph at dusk At 
this time you need all ihe extra reac^ 
lion lime and road space you can get 
when the unexpected occurs — tf 
does, sooner or later, 

6* If you doubt your abiitly lo cope 
with twilight driving, pull off Ihe road for 
a snack or a rest— not a drink— and 
wail a few minutes tor lull darkness 
7 . Above all, obey that classic rule 
of sale driving at all limes: drive defen- 
sively— see aggressively! 



ly to the darkening conditions al- 
ready prevalent at road level. 

JMot only must a driver see effec- 
tively at twilight— he must be seen 
by others as well. Therefore, turn on 
your low beams at minuet— if not be- 
fore. On overcast days or when local 
terrain, obstructions, and sti on, 
create unexpected shadow pockets 
of “instant twilight,*' sunset light- 
ing conditions occur even earlier. 

Moat states require headlights to 
be turned on a half-hour o/trr sun- 
set, Disregard this outmoded law for 
your own safety by snapping on your 
low beams (not high beams) even 
ear lie r t whenever light conditions 
become less than optimum. And re- 
rnembtfr, always slow down when 
passing from a bright area into a 
darker one. As for parking lights* 
safety experts urge drivers to forget 
about them at this time of day. Use 
them only for their expressly in- 
tended purpose. These same experts 
also warn us that low beams are of 
little use at twilight except to alert 
other drivers of one's presence. 

According to critical tests con- 
ducted by Mercedes-Benz in West 

{Pte ^s ru.’-nffrflgjjs 19 0 . 1 
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Gems 
from junk 



Here are three projects by PM readers 
that you can make from tin cans. 



To many people the Stuti Bearcat is the symbol of the Roaring ZDs. 
This model is made of cracker tin and scrap materials. 

A candle in this lantern casta a playful light pattern. Lantern is two 
juice cans seamed together. Cutout* are made by a torch. 

Three- dime n§ ion at metal plagues arc easy to create and make inter- 
eating hangings. Surlace is I he inside Of a tin can. 



i 



The countless tin cans we use each 
year can furnish you with an end- 
less supply of useful metal Here 
are clever ways that three PM read- 
ers recycle the empties . The crafts- 
men point out that their protects are 
onty starting points to 5© altered 
and embellished according to your 
own tastes. —The Editors 



StuU Bearcat 

The Stutz Bearcat is known as "The 
car that made good in a day.” Enthu- 



siasts say that it was and is America's 
greatest sports car. 

This model of the 1912 Bearcat is 
built from scraps found in your kitch- 
en or workshop. The only special pur- 
chases I made were from the local 
trophy shop: small roundhead brads 
used as lug nuts and a scrap (SExS-m.) 
of J-mm brass commonly used in 
making award plaques which I used 
to make the radiator and the gas 
tank cups. 

Chassis and many other parts were 
made from a Rita cracker tin. That 



particular type of tin is chosen be- 
cause it's the light thickness and is 
already tinned inside. You can also 
use a Saltinecr other 90-lb. gauge tin. 
Seat bottoms and cushions are cut 
from a can of lighter metal {not alu- 
minum.! such aa a soft drink cam 
Other scrap materials you'll need 
are: 1%-im-diu. dowel to shape the 
tires ; hs-in.-dia. copper gas-line tub- 
ing of the type used on power mowers 
for tires and parking lights; gas- 
tine connectors for headlights; coal- 
hanger and stiff wire for attaching 
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STUTZ BEARCAT 



FIG 1 - SCALE I SI- * T 





Tires are copper tubing shaped around a 
dowel, Shape seven tires, keeping I hem 
tig hi against each other; cut and solder, 




Fender/running board Is bent to shape, 
placed on edge and soldered to the inside 
mudguard. Guard will be trimmed to tit. 



parts; l/16-in.-dia. brass wire for 
steering wheel, wind screen, brake 
lever; metal window screen (not alu- 
minum) fur radiator; 1 Vk-im-o.d, con- 
duit for (tas tank- 

Decorative hardware needed in- 
cludes: small hex nuts for axles, 
small screws For radiator rap and 
differential. You F II also need black, 
yellow (a popular Stutz color) or 
your favorite-color metallic gold 
spray paints. 

Tools needed are a small vise, 



Stulz Bearcat Dimmer Ray Owen manages a radio 
glalkon in ^an Juan, F.R Ha's mads a garage Tull oi 
model cars including landaus, facers, coupes and 
[flurerB — all tiage-d an authentic model*. Besides 
making rihgfa?d lanterns Fngm Im cartS. Charles Phil- 
lips designs and makes jewelry. H'S hi can work can 
be seen at Beilardo Ltd in New York C rty, Larry Phil) 
potis finds sculpunch work io be an excetiem way tg 
ref ax. During work hours tie has Written numerous 
articles on unit photography. 




Seal bottom 5 and backs have textured 
upholstery made by scribing squares, then 
pressing with a punch or a stoveboll. 




View of car's underside shows tin trans- 
mission box and drives haft (coat-hanger 
wire) soldered to the differential {a boll). 

clamps, tin snips, 250-watt (mini- 
mum) soldering iron, drill, hacksaw, 
hammer, small file, compass with 
scribe point. SS/16-m-dia, punch or 
stove-bolt and sandpaper. 

Forming the wheels is the most 
complex part of the job. Secure a 
length of l^-in.-dia. dowel in a vise 
and carefully wrap seven turns of 3/ 
16-in. -dia, copper gas-line tubing 
tightly around it to form the tires 
(see photo above). Clamp the tubing 
in place and cut across the turns to 
form seven rings. Solder the ends of 
each together and set the six best 
ones aside. 

Cut four strips of Vk x 4 Vk-in , crack- 
er tin for tire rims, insert them in- 
side the tires, CUt off the excess 
length and tack-solder. 

With a compass, scribe only four 
wheels on cracker tin. (Spare tires 




The gas lank, tool luggage chest and spare 
tires wllti spider are placed on the frame. 
The fenders are attached later. 



■on this model don't need wheels,) To 
do this, scribe concentric circles of % 
in,. 9/1 6 in,, in . and 1-7/16 in, diam- 
eters for each wheel to locate, re- 
spectively, wheel lug nuts, hubs, 
rear lug nuts (that attach the rear- 
wheel brake drums) and overall 
spoke diameters. 

Scribe the spokes by halving, 
quartering, then by eye-dividing 
each quarter into three parts. Using 
the 12 scribed lines as a center, mark 
each spoke 3/32 -in. wide; cut out the 
wheels and spokes. Then cut the two 
16/1 6-in, -dia, rear brake drums. 

To assemble the wheels, first add 
the roundhead hradx used as lug 
nuts (see above). Clamp the brake 
drums on the rear wheels, bore holes 
as needed and solder the brads on 
the wheel backs. Then solder the as- 
semblies inside the tires. 

The axles are 3-5/16-m. lengths of 
coat-hanger wire. Remove paint 
from the ends with sandpaper. Bore 
holes in the wheel hubs; solder axles 
in place with hex nuts at ends. 

The ear body 

Now the car begins to take shape. 
The chassis is one piece of cracker 
tin cut and bent as shown in Fig. 3. 
{Fig. 1 is above. Figs. 2 to 12 are on 
page 186. Patterns are half of actual 
size.) Use a piece of metal or hard- 
wood in a vise to get a clean bend. 

To make the radiator (Fig. 4), use 
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Cans are tack -welded in four spots to pre- 
vent warping,, then seamed together by 
moving torch in small circles (see leal). 



Cul the second of the first pair of silts. 
Touch the top can's rim with torch to mark 
Slit location; turn can ISO'* fqr next cuts. 



Piece the work on a table and bend struts 
farther outward; then place one hand inside 
cylinder to finish the shaping slop, 

something thicker than cracker tin* 
such as a 22-ga. (about 1-mm thick) 
piece of brass. Cut a radiator back- 
ing of cracker tin with the same di- 
mensions without a center cutout. 
Cut and sandwich screening (win- 
dow screen, other than aluminum 
which can't be soldered) in place and 
solder along the edges to join the 
pieces. Then file edges clean. Cut the 
firewall of cracker tin (Pig. 15). 

The heed is a 1% x 3^4 -in. piece of 
tin shaped around the radiator, 
trimmed and soldered to the radia- 
tor and firewall. Bolder this in placc H 
slightly overhanging the front edge 
of the chassis. The triangular ends 
of the tin seat runners (Fig, 6) are 
soldered against the firewall; their 
bottoms run along the chassis. 

Textured seat upholstery 

Cut the seat back and sides (Fig. 8) 
out of cracker tin and shape the 
curve with your fingers. 

Use thinner metal such as a soft- 
drink can (not aluminum h to make 
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Top decorative design Is cut. Alighted can- 
dle under It will cast this pattern on ceiling. 
Side bands, angles are final cuts. 

the seat bottoms and back (Figs.. 11 
and 10). Before you cut them, em- 
boss the metal to give it an uphol- 
stery effect. Here's how; scribe ] 4-in, 
squares, then tap the center of each 
square lightly with a punch as 
shown in the photo on page 11!). 
Then cut, trim and solder in place. 
Position on the seat base frame (Fig. 

11) and snider to the chassis. 

Rear accessories 

The big gas tank is a IVk-in-o.d. 
conduit and the ends are tin. Filler 
caps are two thicknesses of brass 
with wire handles. Bolder the tank 
in place (Fig, 2). 

The luggage/tool chest is a simple 
15. 16 X 2- 1/ 1 6-in. tin box soldered at 
the edges. Before you bend the tin, 
emboss the rivet lines. Don't forget 
to add cornei' reinforccmentS- 

Next cut the spare tire spider (Fig, 

12) . Bolder it to the two spare tires 
and position the assembly using a 
wire bracket. 

Working on the underside of the 




After slits are made, begin shaping cans. 
Position one hand inside the cans and 
slightly push outward on all the struts. 



LANTERN 




car, cut and install the front spring 
huh ponders (Fig, 7), Cut two front 
and t w r> rear springs. To do this, cut 
3.32 x 3-in. tin strips. Make four 
layers, cutting each a little shorter 
than the previous one and shackle 
together with small tin strips. Leave 
the tup stringer long enough to 
make adjustments. Install the 
springs so the car is level. 

Tile fender.' running board is a 9/1 ft 
x 9Vj-in, tin strip. You may need 
another tall can to cut the pieces. 
Shape the two fenders (Fig. 1), 

Place the strip on a piece of tin 
which will be a mudguard and solder 
as shown in a photo on page 119. 
The front guards are angled to fill 
the space between the installed fen- 
der and the car frame. Trim to fit, 
Make tin running-board reinforce- 
ments V« in, wider than the fenders. 
Position and bend outside edges 
over to hide running-board hangers. 







These are of stiff wire that can he 
seen on the car’s underside. Solder 
the? hangers to the frame to align the 
running board and fenders. Then 
bend the inside mudguards over to 
meet the chassis piece and trim. 

Attach the wheels by centering 
the axles on the 1 springs and fasten- 
ing them with a small shackle and 
solder. Axles shouldn't rotate, Add 
the tie rod between front wheels. 

Cockpit pieces 

The footboard is a scrap of tin , sol- 
dered in the cockpit front along the 
seat bracket angle. 

The big steering wheel, used be- 
fore power steering, is a 1-1/16-in.- 
dia. circle shaped from brass wire. 
Cut a tin spider with four spokes; 
solder inside the wheel. Bore a cen- 
ter hole and add the steering 
column, a 3Vfc-in, piece of coat-hang- 
er wire trimmed after installation. 
Locate the steering column position 
and bore a hole for it through the 
footboard and the chassis piece so 
you can insert the column; trim and 
solder underneath. 

The windscreen is a l-I/16-in.-dia, 
circle of brass wire with a piece sol- 
dered at the bottom and attached to 
the steering column. 

The coil box is tin and the spark 
adjustment is a bent brad. The pas- 
senger footrest is ware. 

The brake lever is brass wdre and 
the shift lever is tin. Attach using 
a quadrant of wire for realism. 

Finishing touches 

The parking lights are two 7/IG-in. 
lengths of copper tubing with screws 
inserted. Attach them to the fire- 
wall with bits of brass wdre. 

The headlamps are gas-line fit- 
tings with wdre handles. They rest 
on support brackets which attach 
through a small hole in the front 
spring suspender. 

Add a small-screw radiator cap 
and wire hinges down the center of 
the hood. Wire also separates the 



hood and radiator and the hood and 
firewall. Add wire latches along 
the bottom on each side of the hood. 
On the underside add a tin trans- 
mission box, a drive shaft made of 
coat-hanger wire, and a steering 
link of coat-hanger wire connected 
to the tie rod. The differential is a 
screw cut to length with the drive- 
shaft soldered on one end and the 
axle soldered on the slotted head. 
Spray the underside with dull 
black paint, then spray several coats 
of yellow or other color on the entire 
body. Barely highlight the radiator, 
steering wheel, seat, tank tops and 
tires- with gold, and your model is 
complete . — Raft Owen 

Lantern 

Two No. 5 juice cans are combined 
to make this lantern, and the small 
votive (church -type) candle placed 
inside it produces maximum light 
play on walls and ceiling. 

To make the cutouts, you'll need a 
torch— preferably an oxygen-driv- 
en, acetylene type — which delivers 
enough pinpoint heat to cut a clean, 
thin kerf. Air-mix torches aren't hot 
enough. I use a No. d brazing tip and 
set both regulators at 5 lbs. The 
flame should have a pencil-point 



sharp blue tip, the clear part of the 
flame extending 6 to 8in, Actual cut- 
ting is done about X A in. below the 
blue point. To prevent unplanned 
cuts, you must quickly and accurate- 
ly present the tip to the can. 

Goggles are a must for this work. T 
use the dark brazing-type ones. A 
safe rule is: When the flame is on, 
the goggles are on. Also wear heavy 
shoes covered by cuffless pants, a 
long. sice vcm! shirt, hat, heavy gloves. 

For maximum caution, it's best to 
piny a fan on the cans as you work. 
Sometimes noxious gases are re- 
leased around soldered seams and 
surfaces that have printing directly 
on them. Burn off cans with printing 
by placing them in a charcoal fire or 
fireplace — never on a range or in an 
oven. Work outdoors or in a large, 
we U- ventilated room. 

Preparing the cans 

Remove any paper on the cans by 
cutting with one quick, vertical 
torch pass, and then peeling the pa- 
per off. Remove one end of each can 
by cutting as close as possible to the 
rim with a torch, or by using a can 
opener. If needed, shape the ends to 
return them to round, then place 

■ ■'PtegSTg fij, r n to pacts 1 flfi. ' 



SCULPUNCH DESIGNS 







Cut rims from a can after slitting It at the 
seam. Next, tack the can to plywood with 
the inside surface facing outward. 



Center and tape the pattern over the tin; 
carefully outline It by punching holes with a 
nail or use a file ground to a point. 



Punch holes In background to apply tex- 
ture. This also raises the figure to give if a 
slight three-dimensional effect, 
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Plan ahead 



How to prepare surfaces 
so paint stays put! 

Poor preparation guarantees paint failure and sloppy 
results. Here’s how to make sure your paint jobs last. 



by Joseph R. Provey 

ASSISTANT HOME AND SHOP EDITOR 



Take a few minutes to protect surfaces and 
objects that you don't want painted. Remove 
wall hardware, fix lures and small lumiture, 
Move larger furniture to center of room and 
cover with a dropcloth and/or newspapers 



P ainting the inside of a room is 
like putting icing on a cake — 
most of the work goes into prepar- 
ing what's underneath the goo. Just 
as with baking, ill -conceived short- 
cuts can cause more work than if 
you had taken the time to do the job 
right in the first place. 

Accept the fact that surface prep- 
aration and painting are inevitably 
messy. You can't be too careful 
about protecting nearby objects and 
surfaces. Masking tape is the paint- 
ft-youradfer’s best friend. Apply it 
just prior to painting to protect 
bordering areas from splatter and 
paint mist. New, pressure-sensitive 
tapes, like Easy Mask by the Dau- 
bert Chemical Co., do not leave 
adhesive residues on surfaces 
they're meant to protect. These 3 ; ?i- 
im-wide rolls provide extra cover- 
age, but follow the manufacturer's 
caution and don’t use Easy Mask on 
lacquer-based finishes or peel-off- 
type wall coverings. 

More important than covering 
furnishings is protection for your 
head and body. A cap with a brim, 
an old long-sleeved shirt, jeans and 
old sneakers are ideal — they'll save 
you much scrubbing and shampoo- 
ing, To protect ygur eyes, skin and 



■j** 



Prior to painting windows, remove latch- 
es and handles. Also remove doorknobs 
for best results. Store screws and hard- 
ware in a Jar or box for safekeeping. 



Us# masking tape tor neat work around 
muni pcs and woodwork. A coating ol 
opaque household glass cleaner will 
make spla Iters easy to wash off. 



Get off to a smooth start 



Scrape off pooling, blistered paint with 
a broad putly knife or wilh specially de- 
signed scrapers, wide-bladc tool is ideal 
for llat surfaces tike baseboards. 



A teardrop-shaped tool ft great for scrap- 
ing moldings with curved and deep-cut 
grooves. Pull, don't push, scraper into 
loose or caked -on painl to remove it. 
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Use keyhole saw to cut away 
damaged area (round hole). 
Measure hole and cut rectangu- 
lar patch hacking from corru- 
gated bo* malarial so that It's 
larger than hole. Backing must 
be narrow enough to lit in hole. 




Punch two holes In corrugated 
backing, thread rubber band 
through holes and secure pen- 
cil or dowel through two loops. 
Dowel should hold to backing 
with slight lent Ion. Squirt glue 
around perimeter as shown. 




Send patch hacking slightly, It 
necessary, to insert and ctamp 
In place as shown with dowel 
and rubber band. Allow glue to 
dry 24 hours, then snip off the 
rubber band with scissors. Push 
lightly against backing to lest 




Moisten edges of hole end use 
taping knite to MU In area with 
Joint compound. Use tape with 
second coal to prevent cracks; 
finish wlih thin third coat. Send 
compound smooth and then 
seal surface with primer* 




Clean cut loose plaster debris 
from crack with utility knife or 
with punch-type can opener* If 
crack is in w allboard, use a 
sharp utility knife io cut paper 
layer on surface lo prevent 
ragged tears white scraping. 




Prepare crack for joTnt com- 
pound by moistening area using 
a damp sponge. Use a 4-in. lop- 
ing knife to force joint com- 
pound in crack and to provide a 
bed lorwallboard tape. Gauze- 
type tape is best lor plaster. 




Carefully place tape over buf- 
fered crack with lingers. Use 
taping knife at 45* angle lo em- 
bed lape In compound and 
squeeze oul excess compound. 
Apply a skim coat. Remove air 
bubbles with razor blade. 




Apply at lea Si two more costs, 
but wait for the previous one 
to dry. Sand away high spots 
between coals, being careful 
not to oversand adjacent paper 
surfaces on waltboard. Prime 
patch alter final sanding. 



lun use safety goggles, gloves 
and a combination respirator /dust 
mask as the task demands. 

Scraping and sanding 

Interiors usually require no ex- 
tensive scraping, except where thick 
layers of paint have built up, or 
where moisture has caused blister- 
ing and peeling. If scraping is 
necessary, do it first 

Scraping toots come in all sizes 
and shapes. Use 1 -in. -wide scrapers 
around window sash and trim, and 
HVa-in. bladed tools on baseboards 
and other wide surfaces. Several 
makers design their tools with dou- 
ble-edged, high-quality steel blades 
that can be file-sharpened or re- 
moved fur easy replacement. 



A scraper should be pulled at an 
angle into the affected area. Push- 
ing a scraper into the paint wilt dull 
your blade faster. Apply a constant 
downward pressure close to the 
blade with one hand and guide the 
tool handle with the other. Try a 
shaving motion for best results. 
File blade corners round to elimi- 
nate the possibility of gouging wood 
surfaces. Follow up areas that have 
been scraped with a thorough sand- 
ing, Feather out small ridges so 
they will not show through the 
finished coat. 

Scrapers are also best for clean- 
ing flaking paint off flat metal 
surfaces. On irregular-shaped metal 
and on masonry surfaces, use a wire 
brush, or wire cup brush chucked in 



a portable, variable -speed drill. 

Surface patching methods 

before you put away your scrap- 
ing toots and sandpaper, make a 
thorough inspection of all surfaces 
for holes, cracks, ridges, dents and 
chips. Use scrapers to clean dam- 
aged areas of loose plaster debris; 
abrasive paper to smooth out and 
remove finish from dents and 
gouges in woodwork. Don't think 
about picking up a brush until you 
have finished all patching. 

Clean small nail, hook or screw 
holes in dry wall or plaster and mois- 
ten them with a water-wet brush or 
sponge. Then press patching com- 
pound into the holes with a putty 
knife, slightly overfilling them. 
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When a lloor has bean worn to the bare 
wood in spats and has begun to crack or 
discolor, it should be sanded before re- 
finishing. Rent a drum-typo sanding ma- 
chine with a du 5 1- catching bag attach- 
menl for sanding the main floor area. 



Resurfacing a wood floor 

The power equipment needed to make 
refinishing your floors a do-ll-yoursall 
Job is available at mast rental stores. 
Have the dealer explain how to use his 
tools. Hire a professional if you have 
doubts — mistakes cart be costly. The 
first cut should be made with coarse, 
20-grit paper,, the second with medium, 
40-grit paper and the finiah cut with 
100-grit abrasive paper. For a hard, 
burnished surface, polish with steel 
wool pads and power polisher, also 
available at rental stores. 

Keep in mind that sanding is always 
done in straight passes and with the 
grain. Keep the drum sender moving 
forward once it contacts the floor or 
you will cause uneven surface depres- 
sions. Lift the spinning drum off the 
floor before you stop. Make your 
passes in one direction only, overlap- 
ping the previous pass by about £ in. 
Reverse direction of the sender (o 
reach area close to starting wall. 

Vacuum up dust thoroughly and wipe 
with a tack cloth before llnishing. If 
there are stains in the floor, remove 
with a commercial, (wo-part wood 
bleach before finishing. Don't try to 
sand stains out if they have penetrated 
wood. Wear rubber gloves and goggles 
when using bleach and also when 
resanding spots later, so dust will not 
carry chemicals into your eyes. Read 
label instructions before using bleaches. 



An edging machine, which can also be 
rented, cuts Into a roes close to base- 
boards and saddles where a drum sander 
can't reach. Be extremely careful lo keep 
sander moving uniformly, so as not to 
cause uneven gouges (dishing) In floor. 



Corners which cannot be reached with a 
drum sander or edging machine should 
be done with a well-sharpened scraper. 
Liquid removers are usually unnecessary 
and can leave residues which retard dry- 
ing, Hand-sand lo glasslike smoothness. 



Sandpaper moistened with water 
does a clean job of smoothing and 
feathering the edges of the dried 
patch to the wail surface. 

Patch doorknob-size holes in dry- 
wall by following steps in the draw- 
ings opposite. Don't apply too much 
joint compound at one time — the 
heavy glob may sag. Fill moderate- 
si zed holes in two or three applica- 
tions, letting each dry before pro- 
ceeding to the next. 

When large sections of dry wall 
need repair, cut away the entire 
damaged section. Make the cutout 
as rectilinear as possible to simplify 
cutting the patch from drywalh 
Expose enough of the adjacent 
joists or studs to provide a place to 
nail the new patch. Toenail addi- 
tional 2x4 nailers in position perpen- 
dicular to joists or studs and over 
the patch's two other joints. 

The dry wail patch should be the 
same thickness as the surrounding 
drywall. Nail it in place with gyp- 
sum wall board nails, letting the last 
hammer blow make a slight dimple 
in the surface at each nail. Fill each 
dimple flush to wall or ceiling with 
compound. Also fill the channel 
between the patch and existing sur- 
face. Tape over joints the same way 
as you tape cracks (see drawings i . 

Hairline cracks in gypsum wall- 
board or in plaster should he opened 



to about l H in. width and then filled 
in the manner prescribed for re- 
pairing small holes. Larger cracks 
around door frames or other areas 
should be repaired as shown in 
drawings. Moistening the crack 
with Water prior to patching pre- 
vents the compound from drying 
out too quickly and assures a good 
bond. 

When large, bulging areas of 
plaster have separated from the lath 
due to leaks or heavy impact. 



How to gat surface clean 




When relinking concrete that has already 
been painted, scrape and brush away flak- 
ing paint, sand glossy areas, and wash 
with TSP (irlsodlum phosphate) or a de- 
tergent to remove grease, oil and dirt. 
Rinse and allow lo dry before finishing. 



remove all loose plaster. If the lath 
is unsound, replace it. If it's still 
serviceable, undercut the edges of 
the hole and push old plaster keys 
aside. Next, wet lath and edges of 
the opening with Wafer and apply a 
first coat of patching plaster to 
cover the lath. Work it through the 
lath spaces to obtain good keying 
and cover lath to a depth of % in. 
Score 1 n-in. grooves in the first coat 
while it's still soft and let it set. 

fP.ieasg turn to page 230} 




Walls in kitchens or near furnace rooms 
usually require a scrubbing prior to paint 
application ior best adhesion. Use TSP or 
commercially prepared deterge mis like 
Spic and Span or Soilax. Rinse with clear 
wafer and let dry before painting. 
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PM LOOKS AT 



LATHE ATTACHMENT FOR SHARPENING MILLING CUTTERS 



S tyle Craft's tool grinding fix- 
ture indexes and supports the 
teeth of most kinds of milling cut- 
ters while they are being sharp- 
ened with a lathe too] post grinder* 
It is designed to attach to lathes 
with 9’ to IS- in* swing (overbed) 
and is especially useful to those 
who cannot justify a special-pur- 
pose tool-grinding machine. 

Once the fixture was adapted to 
my 9- in. lathe and tool post grinder 
for testing, it worked smoothly and 
easily. Sharpening all the teeth on 
the straight- tooth cutters shown 
took only a few minutes. The fix- 
ture consists of a slotted base and a 
clamping arm fitted with a tooth 
rest and an adjustable tooth-rest 
holder. The base plate is bolted to 
the cross slide on your lathe and 
extends under the grinder to sup- 
port the clamping arm. The tooth 
rest projects upward between the 
cutter and grinding wheel to posi- 
tion and support the tooth being 
ground. It should be located so that 
its tip just clears the grinding 
wheel. The tooth rest must be 
wider than your grinding wheel 
and positioned so the grinding 
wheel traverses off the cutter be- 
fore the tooth rest does — or else 
the wheel will gouge the cutter. 
The cutter to be ground is 
mounted on an arbor or mandrel, 
supported either between lathe 
centers (without a dog) or clamped 
in a headstock collet. Tt should turn 
as freely as possible — even if this 
means disconnecting the lathe 
drive. To bring the cutter in con- 
tact with the grinding wheel* ad- 
vance the cross slide until they 
touch. The cutter clearance angle 
is adjusted by selecting the height 
of the tooth rest according to the 
formula provided. It may be easier 
to set the clearance angle by eye. 
When sharpening spiral cutters, 
the tooth-rest top should be ground 
to match the helix angle. As the 
grinder is slid against the helical 
tooth, the tooth resit rotates the 
cutter and holds the tooth constant 
in relation to the wheel position. 
The outfit is priced at $195 from 
Style Craft Furniture, 11709 Cold- 
stream Ur., Potomac, Md, 20854, 
Extra tooth rests are available or 
can be made to suit your cutters 
From drill rod. A radius attachment 
for grinding convex and concave 
radius cutters is also available at 
extra cost * — Waiter Burton 




Too I -grinding future mounted on a tel he wllh tool post grinder allows you to sharpen 
almost any milling cutter, Including helical and straight types. 




Tooth rest Holds cutter looih at proper 
heigm for sharpening. Adjust heighl by 
eye or use formula with diagram. 




Pass helical cutter tooth across grinder 
using lathe's longitudinal hand wheel. 
Tooth re si luma cutter for orientation. 



CLEARANCE ANGLE 




CLEARANCE ANGLE - 

114.6 1 1 X/Ow + Z/Dcl - V il/Dw + 1rt>c|i 



Use formula above to solve for tooth-rest 
height. Measure dimensions from com- 
mon plane, usually the top of cross slide. 
Record for future setups- Note that clear- 
ance angle is the complement of angle 
ground on looth; together they equal 90 ’. 




Fixture is made of 
hardened fool steel, 
comes in neat wooden 
box complete with re- 
cesses for tooth rests, 
end an Allen wrench. 
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F or about $50 you can make this 
31x42-in. drafting table, The ma- 
jor coat ia a basswood board {Fig. A. 
below) you can buy for about $30, 
The board fastens rigidly iitup a 
workbench {you can adapt the idea 
for any woodworking bench) and 
stores compactly when not in usy. 

Begin fabrication by breaking the 
four edges of 1x2 strips with n plane 
to round them slightly. Cut 1x2 sup- 

{Plan sa luff) [o oam JSfli 



MATERIALS LIST— DRAFTING TABLE 

Key Pc* Si» tfid de*eMp4ion (y«J 

A 1 3042’ idiawi r My board, pLfcrva&tfai 

B i 4j * 1 (4 a 37- (support stop) 

C ? * 14 * 12' I WAf uprighif 

0 1 rdia v 42 dowel Ipapur-^i holder] 

E I 4 1 - 1 B.. 1 a 1 black (wMshani cap maiding 

F 1 44 k 14 K &4S“ I SJfrrtOy r*Sl) 

G 2 4“ difl. * 44" 0>*al 

B 2 's' dirt x Jvi' dowel 

Mlae.: BO-ga. smt brass lor "U brackets aitd papaf-bolder 
bracket. 2, r brads. S. tU ’ No 6 1b scrawa 12, V No. ft Ih 
screws; 2. IW * 1 Vi' brass Ml hinges 
Design and oonEtrucHon: Ray Pelerwn 




The board Is supported by 1x2s (B, C and F) and two pairs of The board is rigidly supported on lop of the workbench, Pitch Is 
dowels. Cut and assemble wood to tha board's underside. adjusted by changing the front dowels as desired. 





1 !2" NO G 
TH SCREW 
I4PEOD I 



1-1/2*11 2" 
BRASS B-liTT 
HINGE 
12 REGO i 



SEE DETAIL X 



| l,-J"NO.G 

SCREW 



1 1 ,‘4" NO Ei 
F H SCREW 

is ReoD.i 

S a' DlA. BOLE, DRILL AT JQT ANGLE 



r (4 neon. i 



3-1/4" , 

1/2" NO- 6 FH SCREW / 

(4 FEQD,| / 



I 3 RAD 12 H£OD.' 



DRAWING BOARD 
I V I EW FROM 
UNDE FIN FAT Hi 

SEE 

DETAIL 



POSITION SUPPORT STRIP B 
SO THAT BENCH PEG IN STEADY 
REST WILL LINE UFW (Tn 
LATHE DOC HOLE 



E- SEE DETAIL t 



t.-B x 3/B' 
RABBET THE 
FULL LENGTH 
OF MOLDING 



5TEADV REST ASSEM0I. V 
(SEE DETAIL Zl 



DETAIL V 




1:B" DIA HOLE, 
COUNTERSINK FOR 
NO. 6 FH SCREW 
I? h'-ACES!- 



1/8 ’ DlA. 
HOLE 



DETAIL W 

I MAKE 2 FROM 30-GA. BRA5&I 



W DlA. HOLE, COUNTERSINK 
f OB NO f>fH SCREW 1 1 Ri.ACSS] 



1/4” 

DETAIL X 
(MAKE 2 
FROM 30 G A 
BRASS* 



5,-18" DlA. HOLE 
(2 REOD.'i 



DETAIL Z 
12 REQD J 
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Tools hang on perforated Cardboard in 
easy reach - "Bench" Is a kitchen cabinet. 




Exterior view shows trailer s Mop with the wheels removed, positioned on cement blocks. 





The former kitchen-dining area is an office; original bedroom is a shop. 



This office comer contains a drop-leaf typing table, an 
overhead shelf and adjustable bookshelves- 



T here Eire probably thousands of 
men^un- the- move who have had 
to give up their shops eiiuI hobby 
work due to lark r>f space. Over the 
years, on three separate occasions. 
Fve had to store my tools after mov- 
ing to a house that lacked work 
apace. 

After my Just move to a new city. I 
decided to make a permanent shop 
setup. I bought a secondhand camp- 
er-trailer and converted it into a 
combined office and workshop. Now, 
if I move again, the workshop will go 
with me. regardless rtf how nnnh 
space I buy or rent. 

I bought the trailer through a 
newspaper classified ad. Sale of the 
kitchen appliances and hot water 
heater paid for carpeting, new lino- 
leum and shelving. I bad the trailer 
rewired by a licensed electrician in 
accordance with the codes in our 
area for 125/260- volt use, grounded 
to a rod driven into the earth. 

The former kitchen-dining urea es 
now a 7 X A x SMeft. office, Carpeting 
is attractive and helps insulate. Ad- 



justable bookshelves hold books ar- 
ranged alphabetically by subject, 
for quick reference. 

In one corner, a curly maple drnp- 
leaf typing table that ! built folds to 
yield space when friends visit, A 
reading lump and comfortable chair 
are located nearby. Some of my wood 
sculptures hart# on the walks. 

A wall-hung propane heater 
warms the entire camper. However, 
t h e d oo r l a a din g to t h e wor ks hop ca n 
be closed to confine dust and chips,. 

It's organized and compact 

The former bedroom is now a com- 
pact $ l A x 7 Vi -ft. workshop, where 1 
can sculpt sind do other woodwork- 
ing. The hunk beds are converted 
into a table-height workbench, with 
storage space for my hand grinder, 
router, drill and accesanries. A wall 
exhaust fan aids ventilation. 

One of the trailer wheel wells, 
which protruded a foot above the 
floor, was removed and the hole was 
covered. However, \ can install a 
new well if I want to move the rig, 



Walls arc lined with perforated 
hard board, to hang Loo Is at arm's 
reach, Shelves hold varied supplies. 

The small lavatory serves as a 
storage area Find as a place ti i season 
woods for carving anti sculpting. 
The sink could be made usable by 
hooking up a water hose to the wa- 
ter inlet and adding a holding tank. 
1 n thut case, of course, drainage to a 
dry well would be required. 

Advantages, drawbacks 

All in Fill, I have a comfortable, ef- 
ficient offk‘e,’ workshop that is rela- 
tively noise proof. However, there 
are certain limitations to the setup. 
Boards over (! ft. long can be ex- 
tended through the doorways, hut 
Eire cumbersome 5 to work on, I could 
solve this, though, by knocking out 
the partitions amt using the entire 
trailer ns a workshop. 

Many visitors like a work space 
separated from the house and ga- 
rage. Already I’ve had two buyers 
offer more than I've invested in it; I 
declined , — M a tt rin- A u sr 
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How to stop stalling 



by Mort Schultz 

^ on{> arc the days when 
practically every engine 
stall could be blamed on an in- 
correct carburetor idle speed 
or choke setting. Emissions 
controls and vacuum systems 
arc presently giving drivers 
the most fits. 

Letters received in Car 
Chute suggest that 85 percent 
of the cars experiencing stall- 
ing have a malfunctioning 



IGNITION 

SWITCH 





I--W— 

f. 


IGNITION 

CONTROL 

UNIT 


1 




f 


4 


“L 


J 


D .j U.&L 


r 

■■ 


■37 



Keeping the choke valve clean and working 
freely Is basic preventive maintenance. 

emissions control or vacuum- 
related component as the 
cause. By stalling, I mean an 
engine that quits running at 
idle or while the car is moving, 
when the engine is cold or 
warmed up. 

Stalling has resulted in two 
recalls and one ongoing inves- 
tigation by the U.S. Depart- 
ment of Transportation. 

One recall concerns over a 
million 1 975-77 Dodge Darts 
and Aspens, and Plymouth 
Valiants and Volares that stall 
on acceleration from a dead 
stop, when the engine is cold. 

The repair is to install a new 
accelerator pump seal and modify 
the exhaust gas recirculation sys- 
tem. 

The other recall covers 500,000 
1074 to 1970 AMC passenger cars 
and deeps with electronic ignition 
systems. The vehicles stall suddenly 
rm-thp-drive t when the two-wire 
connector hooking the electronic 
control unit to the distributor sepa- 
rates. The repair involves fastening 
the connector. 

The investigation in progress as I 



Connector {arrow} on electronic ignition 
systems of 1 974-76 AMC vehicles loses 
contact and causes stalling — and it lad to 
recall by the manufacturer. Problems like 
this make home troubles hooting tricky. 

Thermostatic air-cleaner operation when 
engine is cold is shown bellow. As engine 
warms up, the air valve opens, allowing 
cooler outside air Into the carburetor. Make 
sure the valve Is working properly, 

THERMAL SENSOR 

AIR BLEED- 
VALVE {CLOSED] 



OUTSIDE 
AIR IS 

BLOCKED 



VACUUM MOTOR 
— ^ -Jl 





AIR VALVE CLOSED 
SH EAT ON POSITIONS 



HEATED AIR FROM 
EXHAUST MANIFOLD 



write concerns 11177 Quicks, 
Oldsmobiles and Qontiaes with 
VtS engines that stall on cold- 
engine driveuway. Approxi- 
mately 4&0.000 cars are in- 
volved, Service bulletins in- 
struct dealers to Install a new 
thermal vacuum switch and 
vacuum break, and teat the 
thermostatic air cleaner oper- 
ation. 



_ No laughing matter 

Stalling can kill you. An en- 
gine that has a tendency to 
stall can die suddenly when the car 
is cruising, or when acceleration is 
necessary. Letters to Car Clinic re- 
late incidents of engine stall in the 
middle of intersections and when 
entering freeway traffic. 

Stalling, therefore, should not be 
taken lightly. If you drive one nf the 
cars involved in a recall or safety in- 
vestigation, gel it to a dealer, If you 
have a different make or model, find 
Out what causes stalling and fix it. 
There are many deficiencies that 
contribute, Initially, an engine 
tune-up should be done. Concentrate 
on the following: 

fl A compression test with the en- 
gine warm, to establish if stall- 
ing results from excessive car- 
bon in the engine. This is espe- 
cially important for an older 
engine. If compression is high, 
indicating carbon, GM7 Top 
Engine Cleaner may help. Try 
several cans before deciding to 
dismantle the engine* 

■ Servicing sparkplugs, ca- 
bles, ignition timing and distri- 
butor parts, and adjusting the 
point dwell of nonelectronic 
ignition systems. 

■ Te sti ng the a u to m ati echo ke 
to make sure it isn’t sticking, 
and seeing that the choke is set 




Apply vacuum to vacuum motor of lh*ntio- 
Stotta air Cleaner to Check Its operation. 



Sensor assembly 1* found In air cleaner 
housing and is easy to replace. 
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to the manu faeturer's spec Locations, 

■ Setting slow (curb) and fust-idle 
speed to sped fir at ion. If the carbur- 
etor has not been serviced in 30,000 
miles,, it probably needs, overhaul. A 
worn accelerator pump, sticking 
needle valve, damaged float and 
clogged passages will cause stalling. 
Also, look for a throttle linkage that 
catches as the accelerator is 
pressed, 

m Dirty carburetor air filter ele- 
ment and clogged fuel filter. If water 
has gotten into the fuel systems 
stalling will occur. When you discon- 
nect the fuel line to replace the fuel 
filter, let some gas drop in your 
hand. If globules of water remain 
w r hen the gas evaporates, the fuel 
system, including the tank, should 
be drained and cleaned, 

■ Clogged FCV valve. 

■ In older cars, stalling can be 
caused by a weak fuel pump which is 
not pumping enough gas. This is es- 
pecially noticeable on hills. 

Stalling affects cold anginas 

You should also keep in mind that 
you Ye inviting a stall if you start a 
modern engine and attempt to drive 
in freeway traffic, before it f s prop- 
erly warmed up, You can't get much 
speed or acceleration from a cold en- 
gine. On the other hand, you should 
avoid excessive idling to warm Up 
the engine, especially one having a 
catalytic converter. Moderation Is 
needed. Start the engine and drive 
the car slowly for a few minutes. 

If the tune-up suggested above 
doesn't prevent stalling, the trouble 
is probably caused by: 

I An inoperative thermostatic air 
eleaner. 

■ Vacuum loss around the carbure- 
tor and intake manifold, 

■ Split, kinked or loose vacuum 
hoses, 

■ Damaged vacuum break. 

■ Inoperative manifold heat-con- 




contpou switch 

Choke vacuum break end control switch 
must work properly Of Stalling may result. 




Manifold heat-control valve must work f ree- 
ly; be sure to check it regularly, 

trot valve or vacuum-controlled fuel 
vaporization valve. 

■ Leaking exhaust-gas recircula- 
tion (EGR) valve. 

■ Cracked or loosely connected igni- 
tion wires. 

Thermostatic air cleaner 

The thermostat. it 1 air cleaner re- 
duces the production of carbon mon- 



oxide by regulating air temperature 
at the air cleaner inlet. A door in the 
inlet (snorkel) closes when the en- 
gine is cold to let hot air, diverted 
from the exhaust manifold, enter 
the carburetor. Carbon monoxide 
levels are reduced as the tempera- 
ture of the fuel mixture, which in- 
cludes incoming air, increases. 

When the engine is cold, the dam- 
per door in the snorkel of the ther- 
mostatic air cleaner should be 
closed. Stalling can occur if it isn't, 
since the engine is calibrated to run 
when cold on the airgas ratio pro- 
vided by a closed damper door. 

If you cannot see the door by look- 
ing into the nose of the snorkel, re- 
move the air cleaner cover and fil- 



ter, and check the door operation 
from the backside. Start the engine 
after it has been shut down for sev- 
eral hours or, if the engine is warm, 
place a damp rag over sensor in the 
air cleaner. The door should close. 

IF the damper door isn't closed 
when the engine is cold, the hot-air 
tube to the air cleaner may be split 
or loose, or the temperature sensor 
or vacuum motor is shot. Check the 
hot-air tube, Replace it if it’s dam- 
aged. Make sure the tube is secure. 

Disconnect the hose of the va- 
cuum motor at the engine end and 
apply vacuum. This may he done 
with a vacuum pump, or by putting 
the end of the hose in your mouth 
and drawing in. 

If the damper door stays open, re- 
place the vacuum motor. If the door 
closes, replace the sensor, 

When the engine is warm, the 
damper door should open. If it stays 
closed, the fuel mixture will be af- 
fected and stalling can occur. 

If the door is not open, replace the 
sensor, which usually solves the 
problem. But if not, the clamper door 



is sticking and the mechanism will 
have to be replaced. 

Tracking down vacuum loss 

Vacuum may be leaking from the 
carburetor and intake manifold, or 
from a damaged or loose vacuum 
hose. Among the components that 
need vacuum to function are the air- 
conditioning and heating systems, 
EGR system, distributor-advance 
mechanism, perwer- brake booster, 
speed control, headlamp covers and 
automatic transmission modulator. 

Maintaining adequate vacuum, 
which the engine needs to run at 
maximum efficiency, depends on va- 
cuum hoses remaining intact. 

The quickest way to determine if a 




Early Fuel Evaporation (EFE) valve Installation Is shown here on I ale -model Cadillac. EFE 
system, along with thermostatic vacuum switch (TVS), heats fuel before burning. 
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vacuum leak exists. is with a vacuum 
gauge. Connect the gauge to a va- 
cuum port on the engine and let the 
engine idle- 

If the gauge shows a reading be- 
low the normal vacuum specifica- 
tion for the engine, examine each 
vacuum hose for a loose connection 
or split. Then, check for vacuum loss 
around the carburetor and intake 
manifold. 

Let the engine idle as you apply a 
mixture of engine oil and kerosene 
to the crack around joining surfaces* 




Back pres tore transducer, il car has one, 
will! be In tandem with the EGR valve. 



Keep your eye on the vacuum gauge. 
If it shows an increase in vacuum 
caused by the oil- kerosene mixture 
sealing the leak, carburetor bolts 
;tre loose or a gasket, is bad. 

jVote; A vacuum nf 17 to 21 inches 
of mercury is generally considered 
normal* However, this isn't true for 
every engine* so check the manufac- 
turer's specifications- If a vacuum 
spec isn't in any of your manuals, 
check with the service department 
in a dealership selling your cuV. 

Damaged vacuum break 

The purpose of a vacuum break is 
to prevent overchoking, When avoid 
engine is started, engine vacuum is 
transmitted to the vacuum break, 
causing the choke plate to open par- 
tially. If this did not happen, an en- 
gine would stall* 

Check the vacuum break* which is 
on the carburetor* by starting the 
engine when cold- Alternately in- 
stall and remove the hose from the 
Vacuum break. The linkage should 
move. If not* replace the vacuum 
break. Its diaphragm has a hole. 

About those heat valves 

Some engines have a manifold 
heat-control valve which is operated 
by a thermostatic spring* Other en- 
gines have a vaporization valve, 
which operates by vacuum. GM, for 
example, uses a vaporization valve 
it calls EFE for “Early Fuel Evapo- 
ration." 

Both mechanisms direct heat to 
the intake manifold to permit fuel 
vaporization as an engine warms 



PICKUP COIL 




Ignition check (conventional or electronic) 
should include wires in the distributor- 



up. If vaporization did not take 
place, the engine would stall. 

To determine if a manifold heat- 
control valve is working, operate the 
valve's counterweight* with the fh- 
gb\e or tUL The counterweight is un- 
der the exhaust manifold. which 
gets skin-searing hot when the en- 
gine is warmed up. 

If the counterweight doesn't 
move, the valve is stuck. Try freeing 




Bulkhead connectors should be checked 
for tightness and absence of corrosion* 

the valve by lubricating the valve 
shaft with manifold heat-control 
valve lubricant and tapping the 
counterweight lightly with a ham- 
mer. If this doesn't work, the valve 
or the manifold containing it should 
be replaced. 

The valve shaft of a vacuum-oper- 
ated vaporization valve should also 
be lubricated with manifold heat 
lube. This valve is controlled by a 
thermostatic vacuum switch (TVS), 

The TVS closes the vaporization 
valve when the coolant temperature 
is below 1120“ F. This forces exhaust 
gases into the intake manifold to 
concentrate some heat on the fuel 
mixture and allow vaporization. The 
TVS switches off and the valve 
opens to permit norma! exhausting 
of gases when the engine tempera- 
ture reaches I20 c F. 

If lubricating the valve fails to 
bring free movement, check hoses 
for damage and connections for 



looseness. If this doesn't restore 
vacuum to the valve, replace the 
TVS* which may be damaged* or the 
valve, which may be stuck* 

If an EGR valve leaks* a loss of 
vacuum causes the engine to stall at 
idle and low speeds. Many of the 
bugs affecting EGR have been elim- 
inated* but the part still deserves at- 
tention when stalling occurs* 

EGR valves* except those with 
back pressure transducers* are 
tested in this way: 

1. Set the transmission in PARK 
and run the engine at 1400 to HS00 
rpm. Let engine warm up to 120 F* 

2. Place a linger under the EGR 
valve and disconnect the vacuum 
hose. The valve’s diaphragm should 
move down and engine speed should 
increase. Reconnect the hose. The 
diaphragm should move up and en- 
gine speed should decrease. 

3* If this doesn’t happen* feel the 
end of the hose for vacuum. If none 
is present, the hose or carburetor 
port may be plugged or leaking, or 
the ECR's thermostatic vacuum 
switch (TVS) may he shot. 

Back-pressure models should be 
removed from the engine for testing 
with an external constant vacuum 
source* 

One of the most devious stalls re- 
sults when an engine on -the- drive 
suddenly cuts out, then starts right 
up. This should make you suspect a 
loose or bal e primary ignition wire. 
Check connections at ignition and 
inside distributor for tightness. 

Carefully look over the coil-to-dis- 
tributor wire, especially inside the. 
distributor* If insulation has worn 
away, a hart 1 spot may be tourhing 
the metal housing* This will short 
the ignition system. 

When nothing helps 

Don 1 ! blame me if the procedures 
I've recommended fail to correct 
your stalling problem. It probably 
means that the solution is to he 
found in a service bulletin. 

For example, did you know that 
1977 Ford 40Q-cu.~m. engines which 
stall when cold can be fixed by in- 
stalling a CSSH (Cold Start Spark 
Hold)? Or that a stalling- while- 
cruising problem with 1 97S Chrysler 
Lean Burn engines may be cor- 
rected by installing a different dis- 
tributor pickup coil assembly? 

Of course you didn't* And neither 
did I until I checked the service bul- 
letins, which is what you should do 
when a solution is elusive. 

You "check" service bulletins by 
asking a service manager who han- 
dles your make of car to consult his 
bulletin index. I f he is unresponsive, 
direct your inquiry to manufacturer 
or zone office nearest you. W 
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We’ve rounded up a 
yardful of ideas so you 
can make your grounds 
the garden spot of the 
neighborhood. On 
these pages you will 
leam about: 

■ California hot tubs. 



■ Folding lawn furniture 
you can build. 



*S- v** 



■ How to pick garden 
cutting tools. 

Plus more—lots more 
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Should a woman 
drive a tractor? 



Absolutely. No woman should be 
hauling, digging, grading, or cultivating 
without a tractor. When you stop to think 
about it, no man should, either. It’s much 
better to have a tractor do the work for you. 
A versatile, mid-size tractor. A Kubota. 

KUBOTA THE I1EUJ BREED Of TRRCTOR. 

A lot of people whoVe never driven 
tractors before are now driving Kubotas. 
Why? Because Kubotas have finally filled 
the need for mid-size tractors. Kubotas 
range from 12 to 55.5 horsepower. Which 
means they’re just right for all those mid- 
size jobs that larger tractors would be 
wasted on and smaller tractors wouldn’t be 
able to do. 

Kubotas are available with either 2- 
or 4- wheel drive. They come with front and 
rear power takeoffs. An integral hydraulic 
system. And a three-point hitch accommo- 
dating a full line of Kubota implements. 

BHD REUS KM ITlEUtftllltS, 

All Kubotas boast water-cooled diesel 
engines, which have no electric ignition 
system and never require a rune-up. Service 
is therefore reduced to a minimum. So if 
you’re the type who enjoys fixing macliines, 
a Kubota won’t afford you much pleasure. 

GOOD rails im THE THfflFTV 

Our mid-size Kubotas sport mid-size 
price tags. And our diesel engines are 
economical to boot. Kubota’s spherical 
combustion chamber and automatic 
fuel injection assure optimum fuel 



combustion. So running a Kubota diesel 
engine costs much less than running a 
comparable gasoline engine. 

So, ladies, if driving a tractor sounds 
like a good idea to you, there’s only one 
thing left to do. See your Kubota dealer and 
let him show you our complete line of 
mid-size tractors. 

REEHQHME* For specific information 
about Kubota tractors, call T800- 241-8444. 
(In Georgia 1-800-282-1333.) Ask for 
Operator 63. 

We’re looking for work. 



kubota poll 

□ I think a woman should drive a tractor. 

□ I don’t, 

□ Please send me a free copy of your latest 
Kubota brochure. 






iHlOtESS 



CITY STATE Jlp 



MMdMDI TELEPHONE HUMBER 

Mail to: Advertising Department 

Kubota Tractor Corporation, 550 W. Ar tesla Blvd.„ 

P, O. Box 7020, Compton, CA 90224 PM . 
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by Harry Wicks 

HOWE AND SHOP EDITOR 

C onceived as outdoor both$, hot tubs 
—focus of that status and glamour 
tad from California— are now being 
installed across the country, even in the 
coldest climates. A iyptcal hot tub is 
built of redwood, equipped with a 
heater to bring water temperature 
up to 105°F, a filter pump and a 
hydrojet pump to provide tub 
occupants with a massage effect. 
Tubs are available in a number of 
stzes from 4 to B ft. in diameter and 
from 3 to 6 ft. deep. Our version, 
6 ft. in diameter by 4 ft. deep, 
is by California Cooperage, 
Here are some points to consider 
regarding a hot lub: 
■ You can install one in a relatively 
small space, or on hilly property— in 
short, where you can't install a 
swimming pool. 
■ There is general agreement [hat a 
hoi tub does have therapeutic value. 
Users and makers claim that the hot 
water and jet streams do in fact, relieve 
muscle and arthritis pains. In fact, if 
your doctor prescribes a hot lub for 
health reasons, its cost and installation 
just may qualify for a lax deduction. 
■ Using a hot tub ns a relaxing and 
pleasant experience. Despite the 
sexual connotation widely employed in 
promoting hot tubs, the principal 



1979 -style Saturday night 
bath in a hot tub surrounded by 
a handsome redwood deck— 
turning a small back yard into 
the family entertainment center 
2. Elevated decking plan 
includes planters and lancing, 

3* Decking abuts tub a rou nd its 
circumference. Hydrojet pump 
provides “whirlpool” action. 

4 . Benches mounted on deck 
are spiked-log ether lengths 
of 2x4 redwood for a 
butcher- block effect, Tubndeck 
design, Richard K, O' Grady. 






r|M HOT WOT 

• If you build'a hot tub, 

CALIFORNIA'S GIFT TO GOOD, 




®RPh m is 





Factory-numbered boards prevent chance Inside circumference line is accurately Staves for plumbing connections are to- 
ol assembling the tub bottom improperly. drawn In. from edge (at bottom), cared after determining where seats go. 






Partially assembled tub, with its staves 
held together by masking tape. 



Each stave is tapped with a mallet so that As each stave is placed, masking tape is 
Slot engages, as in inset photo. used to hold a member temporarily. 



hot-tub users appear to be [amities who 
jump in and share the relaxation. 

Picking the location 

A hot-tub installation can consist of 
simply parking one in your yard. But most 
choose to make the hot tub iheir outdoor 
family fun center. Thus, decks are usually 
installed to provide seating, gathering 
and dining areas. The tub shown, though 
home-assembled, is factory-made. On 
these pages, we also offer a version you 
can build from scratch, using plans that 
you send for. 

Start by carefully laying out your entire 
yard in scale on graph paper. If your lub 
will be incorporated into a deck, make a 
floor plan sketch and indicate ail dimen- 
sions on it In order to determine the best 
location for your hot tub, consider these 
points: 

■ Esthetic values. The tub should look 
pleasing; to emphasize the point, don't 
park It next to a compost heap, for exam- 
ple, 

■ Convenience and privacy are also im- 
portant Chances are, you will want it rea- 
sonably close to your house, and you ob- 
viously want it shielded from neighbors' 
view. (Ed, note; Purists use their hot tubs 
sans bathing suits.) 

M Exposure to wind, sun and shade 
should also be taken into account before 
setting up the tub. 

■ Perhaps most important when picking 

(Please turn Id page 206) 



SHOPPING INFORMATION 

Hoi tub >jf Gdiitornd Coooardgu, BtS* E, Ctiftl. PM . San Lull 
Obispo, Calrt WM. PipnUng# by PalM V*fd#5 Sonoma 
Farm. 4111 242nd Si.. Wadena, Can. Dock, benches and 
piantwi oi garden-grade California reowppd 



Dec*, oea g-> Rcherd k O Grady 

CdntlrLipKjn E3rur>5 

PM CdO- photos Pfler Sanerian 
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2 x 4 

DECKING 
SHAPED TO 
PIT A HOUND 
TUB 

FLOOR PLAN FOR 
RAISED PLATFORM 



Raised platform around quarter 
of the tub provides a dry seat 
for dangling feet. Benches and 
planters are detailed In Red- 
wood Design-a-Oeck kit. 







Build-il-yourselt version is 
simple in concept. It calls lor 
bubble agitation rather than 
a hydroj(>t for example. {The 
bubble -making compressor can 
also be utilized for spray- 
painlmg tasks,) Cost to build 
this tub is under $400. 

Here’s ii b(rt tub you tan make from 
standard lumber stock using simple 
but effective bubble agitating coupled 
with Et solar-heating-assist system 
that requires no laddering or expen- 
sive fittings* 

The solar system, ei low-pressure 
recycling system, doea not mandate a 
plumbing hookup to the bouse, A Sears 
compressor unit mounted indoors 
charges the bubble systems, so you 
don’t need any special outside electri- 
cal wiring, 

The tub itself is a i\.4-ft, plywood 
cube with a leak- free plastic liner 
made from a sheet of polyethylene. 
Plastic-coated panels cover the inte- 
rior sides of the tub, and the bottom 



is covered with indoor-outdoor carpet- 
ing, These protect the pu)y ethylene 
liner from the sen for long life {our 
tub liner es still in good shape after 
two years of service ■, 

Although the natural insulation of 
wood is very good, some heat loss does 
occur. To offset this In-w, the tub has a 
wedge-shaped two-piece top cover that 
retains heat at night, and builds up 
the water temperature when the sun 
is up. 

The top-cover doors are solar panels 
nnide up from looped black plastic irri- 
gation pipe sandwiched between clear 
acrylic and black indy ethylene. A small 



The lop-cover doors (lelt) 
are Ira mod fitted with clear 
acrylic and black polyethylene., 

Black plastic irrigation pipe 
(above) is sandwiched in between 
these layers, 

fountain pump recirculates the tub 
water through the sulur heater col la 
after the tub has been filled from the 
hot -wit ter tap of yutir laundry room or 
service porch, 

The bubble action is terrific, and a 
good soak in the hot water of your toll 
Eif tor ei long day is a sure way to make 
the world look a tot more livable. 

Cost to build the prototype tub ran 
under ^ItSo. The compressor and air 
tubes for the bubbles will run another 
Hi MO i this includes a paint spray 
gun setup in the bargain;. The solar 
panels and small fountain pump add 
another $50, 



HOW TO OROEH PLANS FOR PM S 
BUFUMT-YQURSELF HOT TUB 

Comp! trip epE of plafis For iduilomg PM a hoi 
lub is $5 postpaid, two sets- -you may need 
a second Set if ygur municipally requires n 
permir — cosTS’ Se-nd checker metisy order 
to Stevenson Plans, PM Hot Tup, fiox 554. 
Od Mar, Cili'F 92014. At l pw two to lour weeks 
Iqr third-class ma Img. add 75 cents Tor 
las ter First class, 
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Landscape edgings 



A pro picks has favorite edging plants and 



W alks, driveways, patios and swim- 
ming pools have one thing in com- 
mon— all nave edges which, if not prop- 
erly planned, installed and maintained, 
can ruin the look of an otherwise well-kept 
landscape. 

There are many solutions lo (he edging 
problem One crisp edging requiring ma- 
terials or plants is made by accentuating 
the cut edge ot the lawn. With a fla! spade 
or a power or hatf-moon edger. you can 
cut this edge around trees and shrubs, 
along the borders ol vegetable gardens 
and (lower beds or wherever an edge 
would give a dean look, This treatment is 
line lor a while hut it requires perrodic 
maintenance. 

Edging materials 

Considerably more permanent are 
edges made of brick, palio block or spe- 
cial edging block. Lay these directly into 
the soil, or on a 2-in. -thick bed of carefully 
leveled builder s sand Mortared joints 



Edging a palio with 
ageratum or other flow- 
ers adds color and elim- 
inates the need to hand- 
trim where a lawn abuts 
the patio. 



" h' 



No need to mow Ihe problem strip be- 
tween (ercce and sidewalk Grow candy- 
tuft or a nol her blooming plant (I you have 

a tree I hat h locks dul Surt so qrass wcm‘1 
grow, as withtheoneal right, cultivate ivy 
or other plants lhat thrive in shade 



EDGING MATERIALS 






1. Rai Freed ties are an al- 
Ireetive border for patio, 
walkway or garden. Bury 
them so that lop surface 
is on grade (flush 
with ground), 2, Pa- e4*,, 
I to b I oc ks give a trim M 

appearance to plant 
borders 3, Heart ^ ^ 
redwood and ce- ~ 
dar edgings are f£j 
rot-resistant Or, ^ 
consider the use of 
wood thal has been 
pressure-treated. 



ill 


E 


[*! 


•i 


ll'J, 


f’ 1 
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where neatness counts 

materials and gives tips for minimum upkeep. by D,X. Fen ten 



are oplional when blocks are placed on 
sand. Meial and vinyl stripping edges are 
also available. 

Wood— especially heart redwood and 
cedar, which are naturally rot-resistant— 
is an attractive edging material. Treat- 
ment with a preservative further prolongs 
its life. However, creosote, the mercury 
co m po u n ds and pentach loro phenol types 
give off fumes that are Ionic to many 
plants. Pressure-treated wood isn'i toxic 
to plants and also makes a good edger 

Position edging materials so they are 
almost Hush with the ground. This gives 
you a path for lawn mowers and elimi- 
nates hand-trimming. 



Green plant edgings 

Plants and ground covers can soften 
the hard, practical line of brick, stone and 
wood, while not adding unnecessary 
maintenance. Several members of the ivy 
family, pachysandra or trailing myrtle 
make ideal green edges. Plant these low 
ground covers 8 in. back from the edge of 
the area. These plants will soon spread. 
They'll need trimming when used close to 
driveways or walkways. If they are in full 
sun, be sure to water them enough to 
prevent drying. 

After youVe snipped these 
edgings to keep them in 
bounds, root the cuttings 
in a glass partially 
filled with moist- 
ened perlite. You 
may have enough 
seedling plants to 
edge other areas. 

Putting plants along 
the edges of service areas pretties them 
up. But, when they are lush and fully 
growing, some plants will narrow the walk 
or driveway. Find oof how the plants you 
are considering will grow: how wide, how 
tall, how trailing, how dense, how lush. 
Then measure carefully at planting 
time. 




Edging plants that flower 

Some of the colorful plants that edge 
well but don't encroach include: candy- 
lufl, ageratum, lobelia and dwarf petu- 
nias. Speedwells in several varieties, cor- 
al bells and nepeta are also fine edgers 
and don’i spread. 

Use a bulb planter to make flat-bot- 
tomed holes for plant seedlings. A trowel 
wifi make conical holes, where air pockets 
that dry out roots and kill plants can easily 
develop 

Immediately after planting, water the 
area thoroughly and keep it moisi uniil the 
plants are well established. Always plant 
some 'In case' plants in another area for 





transplanting in the evenl several newly 
planted border plants die. 

Later in the season when everything 
is growing, take a good, long look at your 
edgings and check that they are what 
you planned — full but not crowded, If 
you were a bil chintzy with the plants and 
they haven't filled in quite enough, add 
some more. If they are too full and seem 



to be crowding each other, do some thin- 
ning. Then, when everything appears to 
be perfect to your eye, take pleasure in 
knowing that the beauty and color you 
brought to your edging areas without 
much additional work is the added touch 
that will give your entire property a crisp, 
finished look. With minimal work you can 
keep edgings looking good all season. 



Brick edging 
laid on a bed 
4x10 *irv trench- Brick 
fens oui around curves. 
Or make a crisp edging 
spading a sharp, dean 
jet ween the lawn 
cage and plantings. 





SELECTED EDGING PLANTS 




PLANT 


HEIGHT 

(INCHES} 


DENSITV 


DESCRIPTION 


CARE 


Pflehyssndra 


1 


Guiekfy bocomos 
dense carpet. 


Evergreen ground- 
cover, Individual 
plants, sawtooth 
leaves, i 


Virtually no special 
cane. Likes moist, 
rich soil. 


Ivy, 

English 

&nd 

Baltic 


a 


I n a few years 

gives pretty 

■foliage edging, 


Handsome plants 
that grow toother. 
Single plant* That 
seen intertwine. 


Easy cam, Does vary 
well 3n moitt. rich 
soil. Shear to keep 
bushy. 


Juniper, 

Wilton 

Carpet 


5-6 


Shortly becomes 
like slFver-bluE 
rug. 


Silver-blue f ullage 

year 'rOuftd. Several 

planted along walk 
provide natural edge. 


Trim as required tu 
kMp in bounds. Give 
some sun and grow 
in welt-drain Ed soil. 


M'jfln Pino, 
Dwsrf 


18 


If pruned it can 
become quite 
dense, LJn pruned 
some> limes it 
locks straggly. 


Marvelous looking 
mound stiapad plant 
of pine family. Goad 
cotor. 


Does well in sun or 
light shade. Piune to 

keep frea q( walk, 


Barberry 

Dwarf 


15 


Very dense with 
spiny leaves. Can 
also ue used as 
hedge. 


Fantastic along 
wal ks. Shiny green 
leaves go to bronze 
in winter, Some hgve 
pretty berries for a 
long time. 


Prune lightly to keep 
in bounds. Need* 
little care, Keep 
pfants moist. 


Bo ?t wood 


16 


Very danse wkh 
tiny leaves. 


Can bt sheared to 
almost any shape. 
Stays tftm. Lives a 
Jong, long time. 


Soma sun, some 
shade and moist 
Mil will keep these 
thriving. 
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END 

CAP 



HEADER — 1/2" D I A. bLACK 
plastic pipe <can dc buh.-lDi' 



HOSE 



WAIN LINE— 

. . HDEN HOSt 
:”■ H l/7’'-DIA. 
hi .i.CK PLASTIC 

pepe 



pfiessupe control 
valve 



Ifow a dHp can 
save you so 
bucks 



This diagram shows a basic trickle irrigation system. Antisiphon device prevents hack flow. 



W hat drips and saves both money 
and energy? If you have ever had a 
slow leak problem somewhere in your 
home, you will have a pretty good idea of 
how effective a trickle (or drip) irrigation 
system can be in your garden. 

Trickle irrigation involves the frequent, 
usually daily, application of small 
amounts of water to plants. Water is ap- 
plied slowly, under low pressure, to a 
plant’s root zone. 

Trickle irrigation saves waier (and Ihe 
energy needed to pump it) because it pri- 
marily wets the plants' roots. This leads to 
several other advantages; weed con - 
trot — particularly when used in conjunc- 
tion with a mulching system or black plas- 
tic ground cover — and disease preven- 
tion . The soil between plants remains dry, 
making it pretty tough for weeds to thrive. 
(To cultivate, you can temporarily peel 
back the emitting hose.) 

The foliage of trickle-irrigated plants re- 
mains dry, and, since bacteria and fungi 
enter plants through pores tn the foliage 
and depend on moisture to germinate, 
disease is reduced. 

Setup of basic system 

The main line of a basic drip irrigation 
system runs from a water faucet to the 
garden area. It can he a garden hose 
rolled out and connected when needed, 
You can also use YHn.-dia. black plastic 



Gentle flowthrough a Dew-Hose, by Chapin 
Watermatlcs, Sox 236, Watertown, N-Y. 
13601, waters -closely-spaced plants. 




pipe, which can be buried to facilitate 
lawn mowing. In cold climates, this main 
line must be drained for the winter- 
blown out with compressed air if there is 
insufficient pilch for natural drainage 

At the end ol the main line a pressure 
control valve reduces water pressure to 
15 pounds per square inch (p.s.i.}. 
Beyond the valve, a header hose runs 
perpendicular to garden rows across one 
end ol the garden, or across the center if 
rows ana longer than 60 ft, The header is 
t^-in.-dia. black plastic pipe with end 
cap. 

Attaching feeder tube 

Small feeder tubes connect the header 
to sections of emitting hose running the 
length of the garden rows, Depending on 
the plants you are growing, you can put 
the emitting hose down the center of a 
double row of plants. An ice pick or punch 
makes holes for inserting the feeder tube, 
Ends of the emitting hose are sealed with 
electricians tape. 

Several types of emitting hose are 
shown below For irregularly spaced 
plants, as in landscapings, individual 
emitters connected lo emitting hose by 
small feeder tubes work well. 

You can purchase individual parts or 
complete kits at garden centers, (arm 
suppliers and irrigation firms,— Roberta 
Lawrence 



Shur-Fto emitters by Knotoel Industries, 
1 146 Madison Ave., Livermore. Calif. 94550, 
are spaced as needed Oh plastic tube. 




6 PACTS ABOUT 
TRICKLE WATER SYSTEMS 

■ Install a trickle irrigation system on 
level or only gently sloping ground- 

Low-pressure systems utilizing standard 
emitting hose must be level, or laid Out &o 
waier runs downhill with no more than 
a 2- or 3-lL drop. Pressure-compensating 
emitters are also available. Systems- us- 
ing them can be installed on gentle 
hills. 

■ Generally, BO-lb. -test, VHn + -di*. 
pipe is adequate strength for headers 
and main lines. However, il your water 
pressure is greater than SO p.s.i. you 
should consult an irrigation specialist 
first, 

■ Slack plastic pipe is effected by the 
sun. it will soften and stretch when hot, 
and shrink as it cools. You should install a 
system on a cool day. OlherwiSe, the pipe 
may shrink and leave the ends of the 
p;anr rows without water. 

■ A system utilizing black plastic 
pipe and Individual emitters should 
Fast tor many years, although you may 
have to replace an occasional emitter. 
Hose made of thin plastic film may last 
only several years, bul if is inexpensive to 
replace. 

■ You can apply fertilizer to plants 
Ihrdugh the irrigation system. For la- 
ud fertilizers, an injection pump installed 
in the line can be used to supply a mea- 
sured quantity of concentrated liquid 10 
the garden area. These pumps are con- 
venient. hut expensive. Dry fertilizers are 
less costly than liquids and can be sup- 
plied from an in-line tank designed to 
with stand the pressure of your water sys- 
tem. 

■ A trickle system can be automated. 

The easiest way to automats one is with a 
24-hour lime clock that operates a sole- 
noid valve. Select a solenoid valve that is 
normally closed. The clock can bo sat to 
open ihe 'valve once a day for an hour or 
two. The length of Ihia watering time 
can be adjusted to suit varying weather 
conditions. 



1 40 POP U L AR M E CH AM i CS 







2! ne !^! u 49 95 

4 Inch Flu “*/ > Jw 



5 Inch Flu Ar 

6 Inch Flu 39.93 

7 Inch Flu GO QtZ 

8 Inch Flu 39 a 93 

ADD » 2 . 0 C TO ABOVE FOR 
POSTAGE AND HANDLING 



Of Oit Furnaces 
and Water Heaters 



step t 

MEASURE. AND MARK AREA. THEN CUT AMD 
REMOVE SECTION 



STEP* 

NOW INSTALL THERMQVM AtlC IN PLACE 



Even if you are not mechanically inclined, 
your friend or neighbor can install it effortlessly. 

SATISFACTION GUARANTEED OR YOUR MONEY REFUNDED 



FlOb&a rush me No 



size 



Thermo /Matice. i : qil 
VISA Mflsior Charge 

Exp. Dote 



Check Encloted 
Card No. 



Signature 

Name 

Address 

City _ 



State 



AMERICAN ENERGY CORPORATION 

P.Q. Box 6S472, Indianapolis, Indiana 46268 



s* STOP BURNING UP 
YOUR MONEY! 



INSTALL 
THE 

THERMO MATIC 
DAMPER 
YOURSELF 
AND SAVE 



NO MOTORS 
OR ELECTRIC 
PARTS, WITH 

Thermo/matic 

Bonus - Abo Saves On 
Air Conditioning 



CLOSED 



OPEN 



$>? $ # $ 
$ $ $ $$ 
* * 



50%of 

YOUR HEATING 
$$$ NOW 
GOES UP THE 
CHIMNEY. 



Michigan Consoli- 
dated Gbs Company, 
the midwesi coun- 
terpart of Con Edison, 
tested flue Hampers 
for over a year with 
results Ihet showed 
average savings of 
23.6d%. The presi 
dent of the utility 
testified to these sav- 
ings before a Con 
gressionai Committee 



TWO EASY STEPS TO SAVING UP TO 30% OF VOUW FUEL 



CUT 



REPLACE WITH 
THERMO, 'MATIC 



AMERICAN ENERGY CORP. 
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Gardening jgjfc 
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Living 
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Garden shears 



These flower and thinning shears by Corona have straight blades and flowers aside. The T^n.-long forged-steel tool has cush- 

that can easily reach into plant centers without pushing foliage ioneef vinyl handles and is ticketed at SB. 



Here's a close look at some 
garden shears that are a cut 
above the rest. 



W ilh proper tools, the time you spend 
outdoors caring for your fawn and 
garden can be as enjoyable as admiring 
the end results. 

The lisl of common homeowner garden 
shears includes: flower; thinning shears, 
grass shears, primers, hedge shears and 
loppers. In deciding which of these shears 
you need, it's helpful lo consider your 
properly. Do you have flower beds or 
hedges? Oo you have saplings or malure 
frees? 

Mo matter what shears you need, select 
a qualify pair. Quality garden cutting tools 
have three features that lesser loots lack: 
comfort, efficiency and durability. 

How to spot quality shears 

You can tell when you're holding a su- 
perior pair of shears. You can feel the 
balance and solid construction and see 
(he finishing details, If your week's worth 
of gardening is lumped into a Sunday 
alfernoon, the well-balanced handling of 
a good tool will cut down on fatigue. 

Smooth aelion that helps produce 
clean cuts is built into well-made shears. 
Plants aren't Irayed, ripped or heated 
and, therefore, have a fresher appear- 
ance and sprout sooner: 

Over the long run, you can identify su- 
perior shears by iheir longevity and mini- 
mal maintenance needs. After years of 
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use* when other shears are discarded, 
you can buy pads for quality shears, 

Construction of quality shears 

Several important steps are involved 
in producing the garden shears shown: 
They are designed to meet high in-use 
standards; the best materials available go 
rnto them; close watch is maintained dur- 
ing production 

The blade curve in some good pruners, 
for example, is designed to hold the 
branch securely to make a clean cut. 
In poor tools, the branch slips from ihe 
blade when cutting pressure is applied 

A hardwood handle is generally one tip- 
off of a good tool. Similarly, high-carbon 
sieel and chrome-vanadium steel blades 
wear longer. 

The best prod uc lion procedures go into 



There are several Innovative details on 
these vertical-squeeze type grass shears, 
priced at £8, by True Temper, The blades 
aren’t connected by s common pivot pin. 
Instead, the top "floating blade" connects 
with p spring— the theory being that this 



making these shears. For example, the 
blades are forged, rather than casl or 
stamped. The process involves healing 
the steel, then pounding if to shape. This 
compresses and restructures the steel lo 
make a superior blade. 

Uses, features of various types 

Besides the general features good 
shears have in common, each type has 
special features, depending on the job it's 
designed to accomplish, 

One -hand shears are for light outdoor 
work. The flower shears also help with 
light I hi nning. There are two styles of 
grass shears: the scissor s-type and the 
vertical -squeeze vanety shown below, 
There are also two basic lypes of prun- 
ing shears: bypass pruners, which cut by 
the action of a blade and hook {some- 

fpiea se tufft to - lj f4j 



assure* even cutting along the length of 
the blades. When not in use, a gravity lock 
holds the shears in closed position. Work it 
by simply closing the blades and turning 
the shears upside down. Blades are hollow- 
ground. high-carbon steel. 





When you repair your Briggs & Stratton engine, 
don’t just do-it-yourself- 

RENEW-IT-YOURSELF 

with original Briggs & Stratton 

factory replacement parts - 
the same parts designed and made for your equipment. 




Inflation's got us! So you'll want to do 
some of your own Briggs & Stratton 
engine service work. And you II find 
many of the needed parts at your 
Briggs & Stratton Authorized Service 
Center. Genuine Briggs & Stratton fac- 
tory-original parts—such as mufflers, 
starter rope grips, fuel tank caps, head 
gaskets, etc.— so you can actually re- 
new your engine to the peak perfor- 
mance condition it had when you 
bought it. 

Naturally , forma/or, more complicated 
service and repairs, let your Briggs & 
Stratton dealer take over— at reason- 
able cost— using factory-trained peo- 
ple, factory tools, and those same 
precision Briggs 8 Stratton factory- 
original parts to put your engine back 
into high performance shape , 

But if you can handle some of the work 
yourself, look in the Yellow Pages un- 
der “Engines— Gasoline " for your 
nearest participating Briggs & Stratton 
Authorized Service Center, Drive on 
over, look for the renew-it-yourself 
parts display rack, and pick up what 
you need along with the simpFified but 
detailed Service and Repair Instruc- 
tion Manual. Installation instructions 
are printed on each parts package. 




Save time and money with the 
Briggs & Stratton Service and 
Repair Manual. Step-by- 
step instructions and 
detailed illustra- 
tions, Only $4.25 



EE 



BRIGGS 8c STRATTON 




Briggs & Stratton Corporation 
Milwaukee. Wisconsin 5320t 



most respected name in power 






